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[Document name] Specification 

[Title of the Invention] Osteoclastgenic inhibitory agent 

[Claims] 

1. An osteoclastgenic inhibitory agent, which 
comprises an interleukin-18 or its functional equivalent. 

2. The inhibitory agent of claim 1, wherein said 
interleukin-18 includes the amino acid sequences of SEQ ID NO: 
1, SEQ ID NO: 2, and SEQ ID NO: 3 as partial amino acid 
sequences . 

3. The inhibitory agent of claim 1 or 2, wherein 
said interleukin-18 includes the amino acid sequences of SEQ ID 
NO: 4 and SEQ ID NO: 5 as partial amino acid sequences. 

4. The inhibitory agent of claim 1, 2 or 3 , wherein 
said interleukin-18 includes the amino acid sequence of SEQ ID 
NO: 6 . 

5. The inhibitory agent of any one of claims 1 to 
4, wherein said interleukin-18 is human origin. 

6. The inhibitory agent of claim 1, 2 or 3, wherein 
said interleukin-18 includes the amino acid sequence of SEQ ID 
NO: 7 . 

7. The inhibitory agent of any one of claims 1 to 

6, which is a therapeutic agent for osteoclast-related diseases. 

8 . The inhibitory agent of any one of claims 1 to 

7 , which further contains a protein, buffer, or saccharide as 
a stabilizer. 

[Detailed Description of the Invention] 

The present invention relates to an osteoclastgenic 
inhibitory agent comprising an interleukin-18 (hereinafter 
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abbreviated as "IL-18") or its functional equivalent. 
[Prior Art] 

Osteoblasts T bone formation and osteoclasts ' bone 
resorption are well balanced in healthy living bodies, and this 
keeps the bone tissues in normal conditions while old bone 
tissues are being replaced with fresh ones without altering the 
original bone shape. The phenomenon plays an important role in 
keeping living bodies' homeostasis such as controlling of the 
blood calcium concentration within a desired range . Once the 
balance is lost, especially when the bone resorption level 
exceeds the bone formation level, bone-related diseases and 
other diseases may be induced. Therefore, elucidation of the 
whole mechanism of bone resorption in living bodies, 
particularly, elucidation of osteoclasts is greatly highlighted 
due to its scientific and clinical significance. 

However, the mechanism of osteoclast formation has not 
yet been completely elucidated even though interleukin 1 as a 
promoter and interleukin 4 as an inhibitor were found. This is 
because, similarly as various phenomena in living bodies, 
osteoclast formation in living bodies is controlled by the close 
and complicated relationship between promoters and inhibitors . 
Based on these, it is greatly expected to establish an effective 
osteoclastgenic inhibitory agent from the viewpoint of 
scientific and clinical aspects. 
[ Ob j ect of the Invention] 

In view of the foregoing , the ob j ect of the present 
invention is to provide a novel and effective osteoclastgenic 
inhibitory agent . 
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[Means to Attain the Ob j ect ] 

IL-18 is one of cytokines as communication 
transferring substances in immune systems. At the finding, IL- 
18 was described as an interferon- y -inducing factor as reported 
by Haruki OKAMURA in Japanese Patent Kokai Nos. 27,189/96 and 
193,098/96, and in Nature, Vol. 378, No. 6,552, pp. 88-91 
(1995), and then called IL-18 according to the proposal by 
Shimpei USHIO et al . , in The Journal of Immunology, Vol. 156, 
pp. 4,274-4,279 (1996). IL-18 has property of inducing 

productions of interferon- y (hereinafter abbreviated as "IFN- 
y"), an important biologically active substance for 
immunocompetent cells, and granulocyte/macrophage colony- 
stimulating factor (hereinafter abbreviated as "GM-CSF" ), and 
has property of augmenting the cytotoxicity and inducing the 
formation of killer cells. 

During studying the above object, the present 
inventors found that a particular gene, capable of inhibiting 
osteoclast formation from osteoclastic precursor cells in vitro, 
is specifically expressed in quantities in stroma cells derived 
from mouse myeloma. Their further detailed analysis revealed 
that the gene encodes IL-18 that includes SEQ ID NO: 7 as a core 
sequence. Based on these findings, the present inventors 
proceeded studying and found that IL-18 and functional 
equivalents thereof effectively inhibit osteoclast formation, 
and the inhibition is mainly due to the action of GM-CSF induced 
and produced by IL-18. The present invention was made based on 
the aforesaid original findings. 

The present invention solves the above object by an 
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osteoclastgenic inhibitory agent comprising IL-18 or its 
functional equivalent as an effective ingredient. 
[Preferred Embodiments of the Invention] 

The present invention relates to an osteoclas tgenic 
inhibitory agent comprising IL-18 or its functional equivalent 
as an effective ingredient. The wording "IL-18" as referred to 
in the invention includes polypeptides with the above property 
independently of their sources and origins. For example, the 
IL-18 used in the present invention includes, as internal 
partial amino acid sequences, the amino acid sequences of SEQ 
ID NO: 1, SEQ ID NO: 2, and SEQ ID NO: 3, as well as SEQ ID NO: 
4 and SEQ ID NO: 5, and includes the amino acid sequence of SEQ 
ID NO: 6 or SEQ ID NO: 7 as a whole. The wording " functional 
equivalent ( s ) " as referred to in the present invention includes 
( i ) those wherein one or more amino acids in the amino acid 
sequence of IL-18 are replaced with different amino acids, ( ii ) 
those wherein one or more amino acids are added to the N- and/or 
C- termini of the amino acid sequence of IL-18, (iii) those 
wherein one or more amino acids are inserted into the internal 
sites of the amino acid sequence of IL-18, (iv) those wherein 
one or more amino acids in the N- and/or C-terminal regions of 
the amino acid sequence of IL-18 are deleted, and (v) those 
wherein one or more amino acids in the internal regions of the 
amino acid sequence of IL-18 are deleted; all of these 
modifications should be made within the range that does not 
substantially lose the property of osteoclast formation by IL-18 
among the inherent property of IL-18. Examples of such 

functional equivalents are described along with their detailed 
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amino acid sequences in Japanese Patent Application No. 
20,906/97 by the same applicant of the present applicant, i.e., 
those which substantially retain the inherent property of IL-18 
and have an improved stability. The functional equivalents as 
referred to in the present invention further include 
glycosylated polypeptides thereof. Any of these IL-18 and 
functional equivalents thereof, both of which are included to 
and referred to as "IL-18" in the present invention, unless 
specified otherwise, can be used in the present invention 
independently of their origins; those prepared by separating 
from natural sources such as cell cultures and from artificially 
synthesized ones using recombinant DNA technology and peptide 
synthesis . 

With economical viewpoint, methods of recombinant DNA 
technology are advantageously used; generally, desired IL-18 can 
be obtained by introducing DNAs encoding IL-18 into appropriate 
hosts derived from microorganisms, plants, and animals to form 
transf ormants , culturing the transf ormants in nutrient culture 
media in a conventional manner, and purifying the cultures by 
conventional methods used for purifying cytokines. Any DNAs can 
be used as the above DNAs as long as they contain a DNA encoding 
IL-18, and can be suitably selected depending on the purpose of 
the use of the present osteoclastgenic inhibitory agent or on 
the recombinant DNA technology used . For example , Japanese 
Patent Kokai Nos . 193,098/96, 231,598/96, and 27,189/96 by the 
same applicant of the present invention disclose in detail 
methods for producing IL-18 by culturing transformed 
microorganisms into which DNAs including a cDNA encoding mouse 
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or human IL-18 are introduced; and Japanese Patent Application 
No. 185,305/96 by the same applicant of the present invention 
discloses in detail a method for producing IL-18 encoding human 
IL-18 by culturing transformed animal cells which have an 
introduced DNA that includes a chromosomal DNA encodes human IL- 
18. Japanese Patent Application No. 20,906/97 by the same 
applicant of the present invention discloses in detail a method 
for producing IL-18 by culturing transformed animal cells having 
an introduced DNA which includes a DNA encoding a functional 
equivalent of human IL-18. 

The aforesaid recombinant DNA technology has an 
economical advantage, but depending on the hosts and DNA 
sequences used, the IL-18 thus obtained may have somewhat 
different physicochemical property from those of IL-18 produced 
and functions in vivo. Japanese Patent Application No. 

67,434/96 by the same applicant of the present invention 
discloses in detail a preparation of IL-18 using established 
human cell lines as natural sources, and Japanese Patent 
Application No. 213,267/96 by the same applicant also discloses 
in detail the preparation using an inter leukin- 1 (3-convert ing 
enzyme . The IL-18 obtained by those preparations can be 
estimated to have substantially the same or equal 
physicochemical property to that of IL-18 that is produced and 
functions in vivo, and the yield can be estimated to be slightly 
lower. However, such IL-18 has an advantage that it has a fewer 
side effects when used as pharmaceuticals directed to 
administering to warm-blooded animals in general and including 
humans. When applying purification methods using monoclonal 

- 6 - 



antibodies specific to IL-18, as disclosed in Japanese Patent 
Application No. 231,598/96 by the same applicant of the present 
invention, a relatively-high purity IL-18 can be obtained in a 
minimum labor and cost. 

The present osteoclastgenic inhibitory agent 
comprising the aforesaid IL-18 includes any types and forms 
usable to inhibit osteoclast formation both In vivo and In 
vitro. The present agent can be advantageously used as 
ingredients for cell culture media for animal cells, which 
satisfactorily inhibit osteoclast formation, maintain, 
proliferate, and/or differentiate the desired cells; components 
of screening kits for bone-related therapeutic agents; bone- 
resorption regulatory agents; and agents for osteoclast-related 
diseases. The bone-resorpt ion regulatory agents include 

medicaments and health foods that exert an osteoclastgenic 
inhibitory activity In vivo, control bone resorption to normal 
conditions, and improve unfavorable physical conditions such as 
a relatively-insignificant arthralgia. The agents for 

osteoclast-related diseases include medicaments used to prevent 
and/or treat diseases caused by an excessive osteoclast 
formation and/or its function. Examples of such diseases are 
hypercalcemia, osteoclastoma, Behcet's syndrome, osteosarcoma, 
arthropathy, chronic rheumatoid arthritis, deformity ostitis, 
primary hyperthyroidism, osteopenia, and osteoporosis. Varying 
depending on the types of agents and diseases to be treated, the 
present agent is usually formulated into a liquid, paste, or 
solid form which contains 0.000002-100 w/w %, preferably, 
0.0002-0.5 w/w % of IL-18. 
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The present osteoclastgenic inhibitory agent can be 
IL-18 alone or compositions comprising IL-18 and one or more 
other ingredients such as carriers, excipients, diluents, 
adjuvants, antibiotics, and proteins such as serum albumin and 
gelatin as stabilizers; saccharides such as glucose, maltose, 
maltotriose, mal totetraose , trehalose, sucrose, isomaltose, 
lactose, panose, erlose, palatinose, lactosucrose , raffinose, 
f r uc tool i go saccharide , gal actooligo saccharide , lentinan , 

dextrin, pullulan, and sugar alcohols including sorbitol , 
maltitol, lactitol, and maltotriitol ; buffers comprising 
phosphates or citrates mainly; and reductants such as 2- 
mercaptoethanol , dithiothreitol , and reduced glutathione; and 
optionally biologically active substances such as inter feron-a, 
interferon- (3 , interferon- y , interleukin-2 , interleukin-3 , 
interleukin-6 , interleukin- 12 , TNF-a, TNF-p, GM-CSF, estrogen, 
progesterone, chlormadinone acetate, calcitonin, somatokine, 
somatomedin, insulin-like growth factor, ipriflavone, 
parathyroid hormone ( PTH ) , norethisterone , busulfan, ancitabine, 
cytarabine, f luorouracil , tetrahydrof ur f uryl f luorouracil , 
methotrexate, vitamin D 2 , active vitamin D, Krestin^ or 
polysaccharide K, L-asparaginase, and OK-432 or Picibanil^'; and 
calcium salts such as calcium lactate, calcium chloride, calcium 
monohydrogenphosphate, and L-calcium L-aspartate. When used as 
agents for administering to warm-blooded animals in general and 
including humans, i.e., agents for osteoclast-related diseases, 
the present agent can be preferably formulated into compositions 
by appropriately combining with one or more of the above 
physiologically-acceptable substances . 
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The present osteoclastgenic inhibitory agent includes 
medicaments in a unit dose form used for administering to warm- 
blooded animals in general and including humans. The wording 
"unit dose form" means those which contain IL-18 in an amount 
suitable for a daily dose or in an amount up to four fold by 
integers or up to 1/40 fold of the dose, and those in a 
physically separated and formulated form suitable for prescribed 
administrations. Examples of such formulations are injections, 
liquids, powders, granules, tablets, capsules, troches, 
collyriums, nebulas, and suppositories. 

The present agent as an agent for osteoclast-related 
diseases effectively treat and prevent osteoclast-related 
diseases independently of oral and parenteral administrations. 
Varying depending on the types and symptoms of patients ' 
diseases, the present agent can be administered to the patients 
orally, intradermally , subcutaneously , muscularly, or 
intravenously at a dose of about 0.5 ug to 100 mg per shot, 
preferably, at a dose of about 2 ug to 10 mg per shot of IL-18, 
2-6 fold a day or 2-10 fold a week for one day to one year. 

In the below, with reference to experiments, the 
preparation, physicochemical property, and biological activity 
of the IL-18 according to the present invention are described: 
Experiment 1 

Preparation of human IL-18 

According to the method in Japanese Patent Kokai No. 
231,598/96 by the same applicant of the present invention, an 
autonomously-replicable recombinant DNA, pKGFHH2 , linked to a 
cDNA encoding human IL-18, was prepared. Dideoxyr ibonucleot ide 
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sequencing analyzed that, as shown in FIG. 1, in the recombinant 
DNA, cDNA KGFHH2 containing the base sequence of SEQ ID NO: 8 
was linked to the downstream of Ptac, a Tac promoter. The 
recombinant DNA pKGFHH2 contained the amino acid sequences of 
SEQ ID NOs: 1 to 5 ; these amino acid sequences were respectively 
encoded by nucleotides 46-63, 88-105, 400-420, 151-165, and 214- 
228 in SEQ ID NO: 8. 

According to the method in Japanese Patent Kokai No. 
231,598/96, the recombinant DNA pKGFHH2 was introduced into an 
Escherichia coll Y1090 strain, ATCC 37197, and the strain was 
cultured. The produced polypeptide was purified by 

immunoaf f inity chromatography to obtain a purified human IL-18 
with a purity of at least 95% in a yield of about 25 mg/£ 
culture. According to the method in Japanese Patent Kokai No. 
193,098/96 by the same applicant of the present invention, the 
purified human IL-18 was analyzed for biological activity and 
physicochemical property as indicated below: When culturing 
human lymphocytes, collected by a conventional manner from a 
healthy donor, in the presence of the purified human IL-18, IFN- 
Y production was observed depending on the concentration of IL- 
18, resulting in a confirmation that IL-18 has an activity of 
inducing I FN- y production by lymphocytes as an immunocompetent 
cell. In accordance with the method as reported by U. K. 
Laemmli in Nature, Vol. 227, pp. 680-685 (1970), the purified 
IL-18 was subjected to SDS-PAGE, resulting in a major band with 
an I FN- y inducing activity at a position corresponding to 
18,500±3,000 daltons. The IL-18 gave a pi of 4.9+1.0 as 
determined by conventional chromatof ocusing . Conventional 
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analysis using " PROTEIN SEQUENCER MODEL 473A" , an apparatus of 
Applied Biosystems, Inc., Foster City, USA , revealed that the 
IL-18 had the amino acid sequence of SEQ ID NO: 9, i.e., the 
amino acid sequence of SEQ ID NO: 8 where a methionine residue 
was linked to the N-terminus. 
Experiment 2 

Preparation of human IL-18 

According to the method in Japanese Patent Application 
No. 67,434/96 by the same applicant of the present invention, 
THP-1 cells, ATCC TIB 202, a human monocyte cell line derived 
a male with acute monocytic leukemia, were inoculated to the 
dorsum subcutaneous tissues of new born hamsters, followed by 
feeding the hamsters for three weeks. Tumor masses, about 15 
g weight each, formed in the subcutaneous tissues of each 
hamster, were extracted, dispersed in media, and disrupted. The 
polypeptide obtained from the disrupted cells was purified by 
immunoaf f inity chromatography to obtain a purified human IL-18 
in a yield of an about 50 ng/head. 

Similarly, according to the method in Japanese Patent 
Application No. 67,434/96, the purified human IL-18 was analyzed 
and determined for biological activity and physicochemical 
property as indicated below: It was confirmed that culturing 
human lymphocytes, collected from healthy donors in a 
conventional manner, in the presence of different concentrations 
of the human IL-18, resulted in an IL-18 dose-dependent I FN- y 
production. This revealed that the human IL-18 has a biological 
activity of inducing I FN- y production by lymphocytes as an 
immunocompetent cell. In accordance with the method as reported 
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by U. K. Laemmli in Nature, Vol. 227, pp. 680-685 (1970), the 
purified human IL-18 was subjected to SDS-PAGE using 2 w/v % 
dithiothreitol as a reductant, resulting in a major band with 
an I FN- y production inducing activity at a position 
corresponding to 18,000-19,500 daltons. According to the 
peptide map disclosed in Japanese Patent Application No. 
67,434/96, the human IL-18 was treated with clostripain 
commercialized by Sigma Chemical Company, Missouri, USA, to 
obtain polypeptide fragments, followed by subjecting the 
fragments for fractionation to high-performance liquid 
chromatography (HPLC) using "ODS-120T", a column commercialized 
by Tosoh Corporation, Tokyo, Japan, and analyzing the amino acid 
sequences of the fragments from the N-terminus to reveal the 
following amino acid sequences of SEQ ID NOs: 10 to 13. These 
amino acid sequences were completely coincided with amino acids 
148-157, 1-13, 45-58, and 80-96 in SEQ ID NO: 6. The data shows 
that the human IL-18 obtained in Experiment 2 has the amino acid 
sequence of SEQ ID NO: 6 and all the partial amino acid 
sequences of SEQ ID NOs: 1 to 5 . 
Experiment 3 

Preparation of funct io nal equivalents 

According to the method in Japanese Patent Application 
No. 20,906/97 by the same applicant of the present invention, 
it was prepared an autonomously-replicable recombinant DNA, 
pCSHIGIF/MUT35 , linked to a DNA encoding a functional equivalent 
of human IL-18 where cysteines 38, 68, and 76 in SEQ ID NO: 6 
were respectively replaced with serine, serine, and alanine. 
Dideoxyribonucleotide sequence analysis revealed that as shown 
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in FIG. 2, in the recombinant DNA, DNA IGIF/MUT35 with SEQ ID 
NO: 14 was linked to the downstream of a base sequence encoding 
a signal peptide of subtype a2b in human interferon-a in the 
same reading-frame, as reported by K. Henco et al. , in Journal 
of Molecular Biology, Vol. 185, pp. 227-260 (1985), and had a 
stop codon for protein synthesis at further downstream. As 
shown in parallel in SEQ ID NO: 14, the amino acid sequence 
encoded by the recombinant DNA corresponded to SEQ ID NO: 6 
where cysteines 38, 68, and 76 in SEQ ID NO: 6 were respectively 
replaced with serine, serine, and alanine. The recombinant DNA 
contained a nucleotide which encodes all the amino acid 
sequences of SEQ ID NOs: 1 to 4 and the one of SEQ ID NO: 5 
where cysteine at amino acid 5 in SEQ ID NO: 5 was replaced with 
alanine. These amino acid sequences were respectively encoded 
by nucleotides 46-63, 88-105, 400-420, 151-165, and 214-228 in 
SEQ ID NO: 14. 

According to the method in Japanese Patent Application 
No. 20,906/97 by the same applicant of the present invention, 
the recombinant DNA pCSHIGIF/MUT3 5 was introduced into C0S-1 
cells, ATCC CRL 1650, an established cell line derived from SV40 
transformed African Green monkey kidney, followed by culturing 
the transformed cells. The produced polypeptide in the culture 
was purified by immunoaf f ini ty chromatography to obtain a 
purified functional equivalent of human IL-18 in a yield of 
about 40 ng/ml culture. According to the method in Japanese 
Patent Application No. 20,906/97, the purified functional 
equivalent was analyzed and determined for biological activity 
and physicochemical property as indicated below: When culturing 
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KG-1 cells, ATCC CCL 246, an established cell line derived from 
human acute myelogenous leukemia, in the presence of different 
concentrations of the purified functional equivalent of human 
IL-18, 1FN- y production was observed depending on the 
concentration of the IL-18, revealing that the IL-18 has a 
biological activity of inducing I FN- y production by KG-1 cells 
as an immunocompetent cell. In accordance with the method as 
reported by U. K. Laemmli in Nature, Vol. 227, pp. 680-685 
(1970), the purified functional equivalent was subjected to SDS- 
PAGE in the presence of 2 w/v % dithiothrei tol as a reductant, 
resulting in a major band with an I FN- y production inducing 
activity at a position corresponding to 18,000-19,500 daltons. 
Conventional analysis using "PROTEIN SEQUENCER MODEL 473A" , an 
apparatus of Applied Biosystems, Inc., Foster City, USA, 
revealed that the N-terminal region of the functional equivalent 
had the amino acid sequence of SEQ ID NO: 15 which corresponded 
to the amino acid sequence in the N-terminal region as shown in 
parallel in SEQ ID NO: 14. 
Experiment 4 

Preparation of functional equivalent 

According to the method in Japanese Patent Application 
No. 20,906/97 by the same applicant of the present invention, 
it was prepared an autonomously-replicable recombinant DNA , 
pCSHIGIF/MUT42 , which was linked to a DNA encoding for a 
functional equivalent of human IL-18 where cysteines 38, 68, 76, 
and 127 in SEQ ID NO: 6 were respectively replaced with serine, 
serine, alanine, and serine. Dideoxyr ibonucleot ide sequencing 
revealed that, as shown in FIG. 3, in the recombinant DNA, DNA 
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IGIF/MUT42 with SEQ ID NO: 16 was linked to the downstream of 
a base sequence encoding a signal peptide for subtype a2b of 
human interferon-a in the same reading frame, as reported by K. 
Henco et al . , in Journal of Molecular Biology, Vol. 185, pp. 
227-260 (1985), and had a stop codon for protein synthesis at 
further downstream. As shown in parallel in SEQ ID NO: 16, the 
amino acid sequence encoded by the recombinant DNA corresponded 
to SEQ ID NO: 6 where cysteines 38, 68, 76, and 127 in SEQ ID 
NO: 6 were respectively replaced with serine, serine, alanine, 
and serine. The recombinant DNA contained a nucleotide sequence 
which encodes all the amino acid sequences of SEQ ID NOs : 1 to 
4 and the one of SEQ ID NO: 5 where cysteine 5 in SEQ ID NO: 5 
was replaced with alanine. These amino acid sequences were 
respectively encoded by nucleotides 46-63, 88-105, 400-420, 151- 
165, and 214-228 in SEQ ID NO: 16. 

According to the method in Japanese Patent Application 
No. 20,906/97 by the same applicant of the present invention, 
the recombinant DNA pCSHIGIF/MUT42 was introduced into COS-1 
cells, followed by culturing the cells. The produced 

polypeptide in the culture was purified by immunoaf f inity 
chromatography to obtain a purified functional equivalent of 
human IL-18 in a yield of about 20 ng/ml culture. According to 
the method in Japanese Patent Application No. 20,906/97, the 
purified functional equivalent was analyzed and determined for 
biological activity and physicochemical property as indicated 
below: When cultured KG-1 cells in the presence of different 
concentrations of the purified functional equivalent, a dose- 
dependent I FN- y production was observed, and this revealed that 
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the functional equivalent has a biological activity of inducing 
I FN- y production by KG-1 cells as an immunocompetent cell. In 
accordance with the method as reported by U. K. Laemmli in 
Nature, Vol. 227, pp. 680-685 (1970), the purified functional 
equivalent was subjected to SDS-PAGE in the presence of 2 w/v 
% dithiothreitol as a reductant, resulting in a major band with 
an I FN- Y inducing activity at a position corresponding to 
18,000-19,500 daltons. Conventional analysis using "PROTEIN 
SEQUENCER MODEL 473A" , an apparatus of Applied Biosystems, Inc., 
Foster City, USA, revealed that the N-terminal region of the 
functional equivalent had the amino acid sequence of SEQ ID NO: 
15 which completely corresponded to the amino acid sequence in 
the N-terminal region as shown in parallel in SEQ ID NO: 16. 
Experiment 5 

Preparation of human IL-18 

According to the method in Japanese Patent Application 
No. 185,305/96 by the same applicant of the present invention, 
an autonomously-replicable recombinant DNA, pBGHuGF, linked to 
a chromosomal DNA encoding human IL-18, was obtained. 
Dideoxyribonucleotide sequencing analysis revealed that as shown 
in FIG. 4, in the recombinant DNA, a chromosomal DNA, which 
encodes human IL-18, i.e., DNA HuIGIF with SEQ ID NO: 17, was 
linked to the downstream of a restriction site by a restriction 
enzyme, Hind III. As shown in SEQ ID NO: 17, the chromosomal 
DNA HuIGIF consists of 11,464 bp where the exon was fragmented 
by four introns positioning at nucleotides 83-1,453, 1,466- 
4,848, 4,984-6,317, and 6,452-11,224. Among the resting 
nucleotide sequence excluding these introns, nucleotides 3- 
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11,443 from the 5 ' -terminus are the part that encodes a 
precursor of human IL-18, and nucleotides 4,866-4,983 are the 
part that encodes an active human IL-18. The chromosomal DNA 
contained nucleotides sequences encoding SEQ ID NOs : 1 to 5; 
these amino acid sequences were respectively encoded by 
nucleotides 4, 911-4, 928, 4, 9 53-4, 970, 1 1 , 372 - 1 1 , 39 2 , 6, 3 50- 
6,364, and 6,413-6,427 in SEQ ID NO: 17. 

According to the method in Japanese Patent Application 
No. 185,305/96, the recombinant DNA pBGHuGF was introduced into 
CH0-K1 cells, ATCC CCL 61, an established cell line derived from 
Chinese hamster ovary, followed by culturing the cells. The 
culture supernatant was contacted with a supernatant of cell 
disruptant prepared from a THP-1 cell culture to produce a 
polypeptide which was then purified by immunoaf f inity 
chromatography to obtain a purified human IL-18 in a yield of 
about 15 mg/£ culture. According to the method in Japanese 
Patent Application No. 185,305/96, the polypeptide was analyzed 
and determined for biological activity and physicochemical 
property as indicated below: It was confirmed that human 
lymphocytes, which were collected from a healthy donor, produced 
I FN- y depending on the purified human IL-18 concentration when 
cultured at different concentrations of the human IL-18, 
revealing that the human IL-18 has a biological activity of 
inducing I FN- y production by lymphocytes as an immunocompetent 
cell. In accordance with the method as reported by U. K. 
Laemmli in Nature, Vol. 227, pp. 680-685 (1970), the purified 
human IL-18 was subjected to SDS-PAGE in the presence of 2 w/v 
% dithiothreitol as a reductant, resulting in a major band with 
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an I FN- y inducing activity at a position corresponding to 
18,000-19,500 daltons. The N-terminal region of the human 1L-18 
contained the amino acid sequence of SEQ ID NO: 15 which 
completely corresponded to the amino acid sequence in the N- 
terminal region of SEQ ID NO: 17 for an active IL-18. 
Experiment 6 

Preparation of mouse IL-18 

To a 0.5-ml reaction tube were added 8 pi of 25 mM 
magnesium chloride, 10 pi of 10 x PCR buffer, one pi of 25 mM 
dNTP mix, one ul of 2.5 units/pl of amplitaq DNA polymerase, one 
ng of a recombinant DNA, which encodes mouse IL-18 having the 
nucleotide sequence of SEQ ID NO: 18 and the amino acid sequence 
of SEQ ID NO: 7, prepared from a phage DNA clone according to 
the method in Japanese Patent Kokai No. 27,189/96, and adequate 
amounts of a sense and antisense primers having nucleotide 
sequences represented by 5 ' -ATAGAATTCAAATGAACTTTGGCCGACTTCACTG- 
3' and 5 ? - ATAAAGCTTCTAACTTTGATGTAAGTT - 3 T , respectively, which 
were chemically synthesized based on the amino acid sequences 
nearness to the N- and C- termini of SEQ ID NO: 7, and the 
mixture solution was brought up to a volume of 100 pi with 
sterilized distilled water. The solution thus obtained was 
subjected in a usual manner to PCR reaction of the following 
three cycles of successive incubations at 94 C for one minute, 
43° C for one minute, and 72° C for one minute, and further 40 
cycles of successive incubations at 94 C for one minute, 60 C 
for one minute, and 72° C for one minute. 

The product obtained by the PCR reaction and "pCR- 
Script SK ( + ) " , a plasmid vector commercialized by Stratagene 
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Cloning Systems, California, USA, were in a conventional manner 
ligated together using a DNA ligase into a recombinant DNA which 
was then introduced into "XL-l Blue MRF'Kan", an Escherichia 
coll strain commercialized by Stratagene Cloning Systems, 
California, USA., to obtain a transf ormant . The transformant 
was inoculated to L-broth ( pH 7.2) containing 50 ug/ml 
ampicillin, followed by the incubation at 37° C for 18 hours 
under shaking conditions. The culture was centrifuged to obtain 
the proliferated transf ormants which were then treated with a 
conventional alkali-SDS method to isolate a recombinant DNA. 
A portion of the recombinant DNA isolated was analyzed by 
dideoxyribonucleotide sequencing, revealing that the recombinant 
DNA contained restriction sites of Eco RI and Hind III at the 
5'- and 3 T -termini of SEQ ID NO: 18, respectively, and a DNA 
containing a methionine codon for initiating polypeptide 
synthesis and a TAG codon for terminating polypeptide synthesis, 
which were located in just before and after the N- and C-termini 
of the amino acid sequence as shown in parallel in SEQ ID NO: 
18. The recombinant DNA contained the nucleotide sequences of 
SEQ ID NOs: 1 to 5 . These amino acid sequences were encoded by 
nucleotides 46-63, 85-102, 394-414, 148-162, and 211-225 in SEQ 
ID NO: 18. 

The remaining portion of the recombinant DNA was in 
a conventional manner cleaved with restriction enzymes of Eco 
RI and Hind II, and 0.1 ug of the resulting Eco RI-Hlnd III DNA 
fragments, obtained by using "DNA LIGATION KIT VER 2", a DNA 
ligation kit commercialized by Takara Shuzo Co., Ltd., Tokyo, 
Japan, and 10 ng of pKK223-3, a plasmid vector commercialized 
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by Pharmacia LKB Biotechnology AB, Uppsala, Sweden, which had 
been cleaved with a restriction enzyme, were linked by 
incubating at 16°C for 30 min into an autonomously- repl icable 
recombinant DNA , pKGFMH2 . Using competent cell method, an 
Escherichia coll Y1090 strain, ATCC 37197, was transformed using 
the recombinant DNA pKGFMH2 , and the resulting trans formant , 
KGFMH2, was inoculated to L-broth ( pH 7.2) containing 50 ug/ml 
ampicillin, and cultured at 37° C for 18 hours under shaking 
conditions. The culture was centrifuged to collect the 

proliferated transf ormants , followed by applying a conventional 
SDS-alkali method to a portion of the transf ormants to extract 
the recombinant DNA pKGFMH2 . Dideoxyribonucleot ide sequencing 
analysis revealed that, as shown in FIG. 5, KGFMH2 cDNA 
containing the nucleotide sequence of SEQ ID NO: 18 was linked 
to the downstream of the Tac promoter in the recombinant DNA 
pKGFMH2 . 

Ampicillin was added to L-broth ( pH 7.2), which had 
been sterilized by autoclaving, to give a concentration of 50 
pg/ml, cooled to 37° C, and inoculated with the transf ormant 
KGFMH2 , followed by the culture at 37° C for 18 hours. Eighteen 
liters of a fresh preparation of the same culture medium was 
placed in a 20-£ jar fermenter, similarly sterilized as above, 
admixed with ampicillin, cooled to 37° C, and inoculated with one 
v/v % of the seed culture obtained in the above, followed by the 
culture at 37° C for 8 hours under aeration-agitation conditions. 
The resulting culture was centrifuged to collect the cultured 
cells which were then suspended in a mixture solution ( pH 7.3) 
containing 150 mM sodium chloride, 16 mM disodium 
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hydrogenphosphate, and 4 mM sodium dihydrogenphosphate , 
disrupted by ultrasonication, and centrifuged to remove cell 
disruptant, and this yielded an about two liters of a 
supernatant . 

To an about two liters of the supernatant was added 
10 mM phosphate buffer ( pH 7.3) containing ammonium sulfate to 
give a 40% ammonium saturation. The resulting sediment was 
removed by centri f ugat ion , and the supernatant was mixed with 
ammonium sulfate to give an 85% ammonium saturation, allowed to 
stand at 4° C for 18 hours, and centrifuged at about 8,000 rpm 
for 30 min to obtain a newly formed sediment. The sediment thus 
obtained was dissolved in 10 mM phosphate buffer ( pH 6.6) 
containing 1.5 M ammonium sulfate to give a total volume of 
about 1,300 ml, and the solution was filtered, and fed to a 
column packed with about 800 ml of "PHENYL SEPHAROSE CL-6B" , a 
gel commercialized by Pharmacia LKB Biotechnology AB, Uppsala, 
Sweden, followed by washing the column with a fresh preparation 
of the same buffer and feeding to the column a linear gradient 
buffer of ammonium sulfate decreasing from 1.5 M to 0 M in 10 
mM phosphate buffer ( pH 6.6) at an SV (space velocity) 1.5. 
Fractions eluted at around 1 M ammonium sulfate were pooled, 
concentrated using a membrane filter, and dialyzed against 10 
mM phosphate buffer ( pH 6.5) at 4° C for 18 hours. The dialyzed 
solution was fed to a column packed with about 55 ml of "DEAE- 
5PW" , a gel commercialized by Pharmacia LKB Biotechnology AB, 
Uppsala, Sweden, which had been equilibrated with 10 mM 
phosphate buffer ( pH 6.5). The column was washed with a fresh 
preparation of the same buffer, and fed with a linear gradient 
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buffer of sodium chloride increasing from 0 M to 0.5 M in 10 mM 
phosphate buffer ( pH 6.5) at SV 5.5, followed by collecting 
fractions eluted at around 0.2 M sodium chloride. Thereafter, 
the fractions were pooled and concentrated similarly as above 
up to give an about nine milliliters, followed by dialyzing the 
concentrate against PBS (phosphate buffered saline) at 4 C for 
18 hours , and feeding the dialyzed solution to a column packed 
with "SUPERDEX 75", a gel commercialized by Pharmacia LKB 
Biotechnology AB, Uppsala, Sweden, which had been equilibrated 
with a fresh preparation of the same PBS. The column was fed 
with a fresh preparation of the same PBS to collect fractions 
with an I FN- y inducing activity, and the fractions were pooled 
and concentrated with a membrane filter to obtain a purified 
mouse IL-18 in a yield of about 350 ug/£ culture. 

According to the method in Japanese Patent Kokai No. 
27,189/96, the purified mouse IL-18 was analyzed and determined 
for biological activity and physicochemical property as 
indicated below: Culturing mouse spleen cells, collected by a 
conventional manner, under different concentrations of the mouse 
IL-18 resulted in an I FN- y production depending on the 
concentrations of the mouse IL-18, and this revealed that the 
mouse IL-18 has an activity of inducing I FN- y production by 
spleen cells as an immunocompetent cell. In accordance with the 
method as reported by U. K. Laemmli in Nature, Vol. 227, pp. 
680-685 (1970), the purified human IL-18 was subjected to SDS- 
PAGE under non-reducing conditions, resulting in a major band 
with an I FN- y inducing activity at a position corresponding to 
19,00015,000 daltons. The N-terminal region of the mouse IL-18 
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contained the amino acid sequence of SEQ ID NO: 19 which 
corresponded to the N-terminal region of SEQ ID NO: 18. 

With reference to Experiment 7 , the biological 
activity of the IL-18 according to the present invention will 
be described in more detail, and Experiment 8 describes the 
cytotoxicity of the IL-18: 
Experiment 7 
Biological activity 
Experiment 7-1 

Induction of GM-CSF production 

Using a heparinized syringe, blood was collected from 
a healthy volunteer and diluted two fold with serum-free RPMI 
1640 medium ( pH 7.4). The diluent was overlaid on a ficoll and 
centrifuged, and the collected lymphocytes were washed with RPMI 
1640 medium ( pH 7.4) supplemented with 10 v/v % fetal calf 
serum, and suspended in a fresh preparation of the same medium 
to give a cell density of 1 x 10 6 cells/ml, followed by 
distributing the cell suspension to a 12-well microplate by two 
ml /well . 

Using RPMI 1640 medium ( pH 7.4) supplemented with 10 
v/v % fetal calf serum, an IL-18 preparation obtained by the 
method in Experiment 1 was prepared into a one ug/ml solution 
which was then distributed to the above microplate by 20-200 
pi /well. To the microplate was further added a fresh 

preparation of the same buffer, supplemented with 500 pi /ml of 
Concanavalin A , by 10 ul/well, followed by the incubation at 
37° C for 48 hours in a 5 v/v % C0 2 incubator. After completion 
of the culture, supernatants in each well were sampled by 0.1 
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ml/well, and determined for GM-CSF content using a conventional 
enzyme immunoassay. In parallel, a culture system free of IL-18 
as a control was provided and treated similarly as above. The 
data is in Table 1: 

Table 1 



IL-18* 


GM-CSF yield 


( nM ) 


( pg/mi ) 


0 


510 


0.7 


2, 150 


2 . 8 


3,050 


5.6 


3, 950 



Note: The symbol "*" means that IL-18 was added to the 
culture system in the presence of 2.5 ug/ml of 
Concanavalin A. 

The results in Table 1 indicate that lymphocytes as 
an immunocompetent cell produced GM-CSF depending on the 
concentration of IL-18 when contacted with IL-18 in the presence 
of Concanavalin A as a cof actor. It was also confirmed that all 
of the IL-18 preparations and functional equivalents thereof, 
which were obtained by the methods in Experiments 2 to 5, 
induced GM-CSF production even when used alone similarly as 
above. An IL-18 preparation obtained by the method in 
Experiment 6 was tested in accordance with Experiment 7-1 except 
that the human lymphocytes used in the experiment were replaced 
with spleen cells prepared from mouse by a conventional manner, 
revealing that the IL-18 preparation also induced GM-CSF 
production . 
Experiment 7-2 
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Inhibition of osteoclast formation 
Experiment 7-2(a) 

As reported by T. J. Martin et al in Journal of 
Cellular Biochemistry, Vol. 56, pp. 357-366 (1994), it is 
considered requisite for contacting osteoclastic precursor 
cells, derived from hematopoietic stem cells, with osteoblasts 
or bone marrow stromas to generally differentiate osteoclastic 
precursor cells into mature osteoclasts. As described by G. D. 
Roodman in Endocrine Reviews, Vol.17, No . 4 , pp. 308-332 (1996), 
it is generally recognized that osteoclasts have characters of 
multinucleated cells, tartaric acid-resistant acid phosphatase 
(hereinafter abbreviated as "TRAP") activity, and a calcitonin 
receptor. In a co-culture system of osteoblasts and bone marrow 
cells as reported by N. UDAGAWA in Journal of Experimental 
Medicine , Vol. 182, pp. 1,461-1,468 (1995), these cells respond 
to factors such as la, 25-dihydroxyvitamin D 5 , prostaglandin E 2 , 
adrenocortical hormone, interleukin 1, interleukin 6, and 
interleukin 11, to form osteoclast - 1 ike cells (hereinafter may 
be abbreviated as "OCL" ) . The formed OCL has characters of 
osteoclasts in vivo. Therefore, the co-culture system well 
reflects in vitro the processes of osteoclast formation in vivo. 
Using this system, experiments for osteoclast formation and 
osteoclastgenic inhibitory agents can be carried out. 

The osteoclastgenic inhibitory activity of the IL-18 
according to the present invention was studied using the above 
co-culture system. The osteoblasts used in this experiment were 
prepared in a conventional manner by treating a newborn mouse 
calvaria with 0.1 w/v % collagenase commercialized by 
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Worthington Biochemical Co., Freefold, Australia, and 0.2 w/v 
% dispase commercialized by Godo Shusei Co., Ltd., Tokyo, Japan. 
The bone marrow cells were prepared from a mature mouse in a 
conventional manner. As a negative control, 2 x 10 4 cells of a 
primary cell culture of osteoblasts and 5 x 10" cells of bone 
marrow cells were co-cultured in each well of a 48-well 
microplate containing 0.4 ml/well of a-MEM medium supplemented 
with 10 v/v % fetal calf serum (hereinafter designated as 
"Medium" throughout Experiment 4-2) at 37° C for seven days in 
a 5 v/v % C0 2 incubator. As a positive control, the above two- 
types of cells were co-cultured similarly as in the negative 
control except that they were cultured in other wells containing 
10" 8 M of la, 2 5-dihydroxyvitamin D 3 commercialized by Wako Pure 
Chemicals, Tokyo, Japan, and 10~ 7 M of prostaglandin E 2 
commercialized by Sigma Chemical Company, Missouri, USA. The 
aforesaid two-types of cells were co-cultured similarly as in 
the positive control except that they were cultured in other 
wells containing la, 25-dihydroxyvitamin D 5 commercialized by 
Wako Pure Chemicals, Tokyo, Japan, and prostaglandin E z 
commercialized by Sigma Chemical Company, Missouri, USA., in the 
same concentrations as used in the positive control, and a 
concentration of 0.01-10 ng/ml of an IL-18 preparation prepared 
by the method in Experiment 6. In every co-culture system, the 
media in each well were replaced with fresh preparations of the 
same media used in the co-culture systems on the 3rd day after 
the initiation of each culture. According to the method by N. 
UDAGAWA in Journal of Experimental Medicine, Vol. 182, pp. 
1,461-1,468 (1995), the cells on the 6th day after the 
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initiation of each culture were fixed and stained based on TRAP 
activity, followed by counting the stained cells (hereinafter 
called "TRAP-positive cells") per well. Throughout Experiment 
4-2, quadruplet wells under the same conditions were provided 
for each co-culture system, and the mean value for the TRAP- 
positive cells per well in each system was calculated. The 
results are in Table 2: 
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As shown in Table 2, the formation of TRAP-posi t ive 
cells was not substantially observed in the negative control, 
but the distinct formation was observed in the positive control. 
In the co-culture systems, i.e., the positive control 
supplemented additionally with IL-18, the formation of TRAP- 
positive cells was inhibited depending on the concentration of 
IL-18, and the maximum inhibition, i.e., a level equal to that 
in the negative control, was found at eight ng/ml or more of IL- 
18. These data strongly indicates that IL-18 has a concrete 
activity of inhibiting OCL formation In vitro and also inhibits 
osteoclast formation . 
Experiment 7-2(b) 

As described hereinbefore, it was confirmed that there 
exist factors that induce the formation of osteoclast-like cells 
in the co-culture systems used throughout Experiment 7-2. 
Therefore, in this Experiment 7-2(b), it was studied whether the 
inhibitory activity of IL-18 on osteoclast formation observed 
in Experiment 7-2(a) was specific to some factors or not; the 
osteoclast-like cells were cultured by the same method as used 
in the negative control in Experiment 7-2(a) except for using 
a medium supplemented with 10" 8 M la, 25-dihydroxyvitamin D 3 , 10" 7 M 
prostaglandin E 2 , 200 ng/ml parathyroid hormone, 100 ng/ml 
interleukin 1, or 20 ng/ml interleukin 11. These culture 
systems were for positive controls. In parallel, the cells were 
cultured in other wells by the same method used in the positive 
controls except for using a medium containing 10 ng/ml of an IL- 
18 preparation obtained by the method in Experiment 6, in 
addition to any one of the above factors at the same 
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concentration. After completion of the cultures, TRAP-posi t ive 
cells in each well were counted, and the numbers were compared 
similarly as in Experiment 7-2(a). The results are in Table 3: 
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As shown in Table 3, a distinct formation of TRAP- 
positive cells was observed in every positive control, but the 
formation was almost completely inhibited in the presence of IL- 
18. This strongly indicates that 1L-18 has a wide and general 
activity of inhibiting osteoclast formation independently of 
osteoclast- format ion -related factors . 
Experiment 7-2(c) 

It was studied whether the osteoclastgenic inhibition 
by IL-18, confirmed in Experiments 7-2(a) and 7-2(b), was caused 
by the action of the IL-18-induced GM-CSF. For positive and 
negative controls, the same co-culture systems employed in 
Experiment 7-2(a) were used. Using other wells, the co-culture 
of osteoblasts and bone marrow cells was carried out similarly 
as the method used for the positive controls except for using 
a medium supplemented with la, 25-dihydroxyvitamin D 3 and 
prostaglandin E 2 at the same concentrations used in the positive 
control, and with (i) 10 ug/ml of an anti-mouse GM-CSF 
polyclonal antibody commercialized by R&D Systems, Minnesota, 
USA, (ii) 10 ng/ml of an IL-18 preparation obtained by the 
method in Experiment 6, ( iii ) ( ii ) plus 10 ug/ml of an anti- 
mouse polyclonal antibody, (iv) 0.1 ng/ml of a mouse GM-CSF 
commercialized by R&D Systems, Minnesota, USA, or (v) ( iv ) plus 
10 ug/ml of an anti-mouse GM-CSF polyclonal antibody. After 
completion of the culture, TRAP-positive cells in each well were 
counted, and the numbers were compared similarly as in 
Experiment 7-2(a). The data is shown in Table 4 where the 
symbols " i " to "v" coincide with those used in the co-culture 
systems other than the control systems. 
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As shown in Table 4, the formation of TRAP-posi t i ve 
cells was almost completely inhibited by IL-18, cf . , the co- 
culture system ( ii ) , but the inhibition was almost completely 
inhibited by the addition of the anti-mouse polyclonal antibody, 
cf., the co-culture system ( iii ) . Mouse GM-CSF exhibited an 
activity of inhibiting the formation of TRAP-posi tive cells 
similar to IL-18, cf-, the co-culture system ( iv ) , and the 
inhibition was almost completely inhibited by the addition of 
the anti-mouse GM-CSF polyclonal antibody, cf., the co-culture 
system (v). The sole use of the anti-mouse GM-CSF polyclonal 
antibody gave no influence on the formation of TRAP-posi tive 
cells, cf., the co-culture system (i). These data strongly 
indicates that the osteoclastgenic inhibition by IL-18 was due 
to the action of the I L- 18 - induced GM-CSF. 
Experiment 8 
Acute toxicity test 

Eight-week-old mice were in a conventional manner 
injected percutaneously, orally, or intraperitoneally with 
either of IL-18 preparations obtained by the methods in 
Experiments 1 to 6. The results showed that these IL-18 
preparations had an LD 5C of about one mg/kg or more in mice 
independent of the route of administration. The data evidences 
that IL-18 can be incorporated into pharmaceuticals for warm- 
blooded animals in general and including humans without causing 
no serious side effects. 

As described in Nikkei Biotechnology Annual Report 
1996, pp. 498-499 (1995), published by Nikkei BP Publisher, 
Tokyo, Japan (1995), the IL-18 - induced GM-CSF has not yet been 
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clinically used in Japan, but applied clinically in USA and 
Europe. The fact would show that IL-18 has substantially no 
serious side effects. These facts indicate that the 

osteoclastgenic inhibitory agent according to the present 
invention can be successively administered to warm-blooded 
animals in general and including humans to induce osteoclast 
formation and exert a satisfactory therapeutic and/or 
prophylactic effect on osteoclast-related diseases without 
causing serious side effects. 

The following Examples describe the present 
osteoclastgenic inhibitory agent according to the present 
invention : 
Example 1 
Liquid 

Either of IL-18 preparations, obtained by the methods 
in Experiments 1 to 6 , was dissolved in physiological saline 
containing one w/v % human serum albumin as a stabilizer to give 
a concentration of two mg/ml of the IL-18 preparation . The 
resulting solutions were in a conventional manner membrane 
filtered for sterilization into liquids. 

The liquids have a satisfactory stability and can be 
arbitrarily used as ingredients for cell culture and agents in 
the form of an injection, ophthalmic solution, or collunarium 
for regulating bone resorption and for osteoclast-related 
diseases, directed to treat and/or prevent hypercalcemia, 
osteoclastoma, osteoporosis, etc. 
Example 2 
Dry agent 
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Fifty milligrams of either of IL-18 preparations, 
obtained by the methods in Experiments 1 to 6 , was dissolved in 
100 ml of physiological saline containing one w/v % purified 
gelatin as a stabilizer. The solutions thus obtained were in 
a conventional manner membrane filtered for sterilization, 
distributed to vials by one milliliter, lyophilized, and sealed 
with caps. 

The products have a satisfactory stability and can be 
arbitrarily used as ingredients for cell culture and agents in 
the form of a dry injection for regulating bone resorption and 
for osteoclast-related diseases, directed to treat and/or 
prevent hypercalcemia, osteoclastoma, osteoporosis, etc. 
Example 3 
Dry agent 

Fifty milligrams of either of IL-18 preparations, 
obtained by the methods in Experiments 1 to 6 , was dissolved in 
100 ml of physiological saline containing one w/v % trehalose 
as a stabilizer. The solutions were in a conventional manner 
membrane filtered for sterilization, distributed to vials by one 
milliliter, lyophilized, and sealed with caps. 

The products have a satisfactory stability and can be 
arbitrarily used as ingredients for cell culture and agents in 
the form of a dry injection for regulating bone resorption and 
for osteoclast-related diseases, directed to treat and/or 
prevent hypercalcemia, osteoclastoma, osteoporosis, etc. 
Ex amp le_ 4 
Ointment 

"HIVIS WAKO GEL® 104", a carboxy vinylpolymer 
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commercialized by Wako Pure Chemical Industries, Ltd., Tokyo, 
Japan, and a high-purity trehalose were dissolved in a 
sterilized distilled water to give respective concentrations of 
1.4 w/w % and 2.0 w/w %, and the solution was mixed to 
homogeneity with either of IL-18 preparations obtained by the 
methods in Experiments 1 to 6 , and adjusted to pH 7 . 2 to obtain 
a paste containing about one mg of an IL-18 preparation per g 
of the product. 

Each product thus obtained has a satisfactory 
spreadability and stability and can be arbitrarily used as an 
agent in the form of an ointment for regulating bone resorption 
and for osteoclast-related diseases, directed to treat and/or 
prevent hypercalcemia, osteoclastoma, osteoporosis, etc. 
Example 5 
Tablet 

"FINETOSE®" , an anhydrous crystalline a-maltose 
powder commercialized by Hayashibara Biochemical Laboratories, 
Inc., Okayama, Japan, was mixed to homogeneity with either of 
IL-18 preparations, obtained by the methods in Experiments 1 to 
6, and "LUMIN" or 1 - 1 ' - 1 " - tr ihepthyl - 1 1 -chinolyl ( 4 ) • 4 • 4 ' - 
penthamethinchynocyanine-1, 1 "-dijodide. The mixtures were in 
a conventional manner tabletted to obtain tablets, about 200 mg 
weight each, containing an about two milligrams of either of the 
IL-18 preparations and an about two milligrams of LUMIN per 
tablet . 

The products have a satisfactory swallowability , 
stability, and cell-activating activity and can be arbitrarily 
used as agents in the form of a tablet for regulating bone 
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resorption and for osteoclast-related diseases, directed to 
treat and/or prevent hypercalcemia, osteoclastoma, osteoporosis, 
etc . 

[Effect of the Invention] 

As described above, the osteoclas tgenic inhibitory 
agent according to the present invention effectively inhibits 
osteoclast formation. Therefore, the agent can be arbitrarily 
used as an ingredient for cell culture and agents for regulating 
bone resorption and for osteoclast-related diseases, directed 
to treat and/or prevent hypercalcemia, osteoclastoma, 
osteoporosis , etc . 

Thus the present invention with these useful 
activities and functions is a significant invention that would 
greatly contribute to this field. 



SEQUENCE LISTING 

(1) INFORMATION FOR SEQ ID NO : 1 : 
( i ) SEQUENCE CHARACTERISTICS : 

( A ) LENGTH : 6 amino acids 

( B ) TYPE : amino acid 

{ D) TOPOLOGY: linear 
( ii )MOLECULE TYPE: peptide 
( v ) FRAGMENT TYPE : internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 



SEQ ID N0:1: 

Asn Asp Gin Val Leu Phe 

1 5 



(2) INFORMATION FOR SEQ ID NO : 2 : 
( i ) SEQUENCE CHARACTERISTICS: 

(A (LENGTH: 6 amino acids 

( B ) TYPE : amino acid 

( D ) TOPOLOGY: linear 
( ii )MOLECULE TYPE: internal fragment 
(xi)SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 



SEQ ID NO: 2: 

Phe Glu Asp Met Thr Asp 

1 5 
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(3) INFORMATION FOR SEQ ID NO : 3 : 
( i ) SEQUENCE CHARACTERISTICS : 

( A ) LENGTH : 7 amino acids 

{ B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
(ii)MOLECULE TYPE: peptide 
{ v ) FRAGMENT TYPE: internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

SEQ ID NO: 3: 

Phe Lys Leu lie Leu Lys Lys 
1 5 

(4) INFORMATION FOR SEQ ID NO : 4 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 5 amino acids 

( B ) TYPE : amino acid 

( D ) TOPOLOGY: linear 
(ii)MOLECULE TYPE: internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

SEQ ID NO:4: 

Met Tyr Lys Asp Ser 

1 5 

(5) INFORMATION FOR SEQ ID NO : 5 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 5 amino acids 

( B ) TYPE : amino acid 

( D )TOPOLOGY: linear 
( ii )MOLECULE TYPE: internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

SEQ ID NO: 5: 

Ser Thr Leu Ser Cys 

1 5 

(6) INFORMATION FOR SEQ ID NO : 6 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 157 amino acids 

( B ) TYPE : amino acid 

( D )TOPOLOGY : linear 
( ii )MOLECULE TYPE: peptide 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 



SEQ ID NO: 6: 



Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


lie 


Arg 


Asn 


Leu 


Asn 


1 








5 










10 










15 




Asp 


Gin 


Val 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 






20 










25 










30 






Met 


Thr 


Asp 


Ser 


Asp 


Cys 


Arg 


Asp 


Asn 


Ala 


Pro 


Arg 


Thr 


lie 


Phe 


He 






35 










40 










45 








lie 


Ser 


Met 


Tyr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Val 


Thr 


He 




50 










55 










60 










Ser 


Val 


Lys 


Cys 


Glu 


Lys 


lie 


Ser 


Thr 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


lie 



65 70 75 80 
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lie 


Ser 


Phe 


Lys 


Glu 


Met: 


Asn 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 


Asp 


Thr 


Lys 










85 










90 










95 




Ser 


Asp 


lie 


lie 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 






100 










105 










110 






Met 


Gin 


Phe 


Glu 


Ser 


Ser 


Ser 


Tyr 


Glu 


Gly 


Tyr 


Phe 


Leu 


Ala 


Cys 


Glu 






115 










120 










125 








Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 


130 










135 










140 










Gly 


Asp 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 








145 






150 










155 













(7) INFORMATION FOR SEQ ID NO : 7 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 157 amino acids 

( B ) TYPE : amino acid 

( D ) TOPOLOGY: linear 
(ii)MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 



SEQ 


ID NO: 7: 




























Asn 


Phe 


Gly 


Arg 


Leu 


His 


Cys 


Thr 


Thr 


Ala 


Val 


lie 


Arg 


Asn 


lie 


Asn 


1 




5 










10 










15 




Asp 


Gin 


Val 


Leu 


Phe 


Val 


Asp 


Lys 


Arg 


Gin 


Pro 


Val 


Phe 


Glu 


Asp 


Met 






20 










25 










30 






Thr 


Asp 


lie 


Asp 


Gin 


Ser 


Ala 


Ser 


Glu 


Pro 


Gin 


Thr 


Arg 


Leu 


lie 


lie 




35 










40 










45 








Tyr 


Met 


Tyr 


Lys 


Asp 


Ser 


Glu 


Val 


Arg 


Gly 


Leu 


Ala 


Val 


Thr 


Leu 


Ser 


50 










55 










60 










Val 


Lys 


Asp 


Ser 


Lys 


Met 


Ser 


Thr 


Leu 


Ser 


Cys 


Lys 


Asn 


Lys 


lie 


He 


65 










70 










75 










80 


Ser 


Phe 


Glu 


Glu 


Met 


Asp 


Pro 


Pro 


Glu 


Asn 


lie 


Asp 


Asp 


lie 


Gin 


Ser 










85 










90 










95 




Asp 


Leu 


lie 


Phe 


Phe 


Gin 


Lys 


Arg 


Val 


Pro 


Gly 


His 


Asn 


Lys 


Met 


Glu 






100 










105 










110 






Phe 


Glu 


Ser 


Ser 


Leu 


Tyr 


Glu 


Gly 


His 


Phe 


Leu 


Ala 


Cys 


Gin 


Lys 


Glu 






115 










120 










125 








Asp 


Asp 


Ala 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Lys 


Asp 


Glu 


Asn 


Gly 


Asp 




130 










135 










140 










Lys 


Ser 


Val 


Met 


Phe 


Thr 


Leu 


Thr 


Asn 


Leu 


His 


Gin 


Ser 








145 










150 










155 













( 8 ) INFORMATION FOR SEQ ID NO : 8 : 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 471 base pairs 
( B ) TYPE : nucleic acid 
( C ) STRANDEDNESS : double 
( D )T0P0L0GY: linear 

(ii) MOLECULE TYPE: cDNA 
(vi)ORIGINAL SOURCE: 

( A ) ORGANISM: human 

( G J CELL TYPE: liver 
( ix ) FEATURE: 

( A ) NAME /KEY : mat peptide 

( B ) LOCATION: 1 . .471 

( C ) IDENTIFICATION METHOD: E 
(xi)SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 
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SEQ 


ID N0:8: 






























TAC 


TTT 


GGC 


AAG 


CTT 


f~* A A 
bAA 


m /"« m 


AAA 

AAA 


m m A 
1 1 A 


TP A 


PTP 
bib 


ATA 
M I M 


A P A 


A A T 

MM 1 


TTG 


AAT 


48 


Tyr 




P 1 t r 

biy 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


He 


Arg 


Asn 


Leu 


Asn 




1 




r- 
3 




















1 5 






GAC 


CAA 


GTT 


CTC 


mmp 

1 1L 


a mm 

All 


p a p 
bAL 


P A A 


PP A 


A A T 


ppp 

bbb 


PPT 

Vx- L^ J. 


PT A 

L^ 1 /A 


TTT 


GAA 


GAT 


9 6 


Asp 


bin 


vax 


Leu 


Phe 


He 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 








ZU 










Z O 


















ATG 


A P T 


GAT 


TCT 


GAC 


1 b 1 


A P A 


OA 1 


A A T 
MM 1 


pp A 
bbM 


bbb 


ppp 


APP 


ATA 


TTT 


ATT 


144 


Met 


Thr 


Asp 

o D 


Ser 


Asp 


Cys 


Arg 


Asp 
4U 


Asn 




p-rn 


ai y 




Tie 

J L C 


Phe 


lie 




ATA 


AGT 


A rn p 

Alb 


TAT 


AAA 


GAT 


Abb 


bAb 


PPT 1 
bb 1 


A P A 
AbA 


PPT 
bb 1 


ATP 
n 1 u 


PPT 


PT A 


ACT 


ATC 


192 


lie 


Ser 
bU 


Met 


Tyr 


Lys 


Asp 


„ 

Ser 

5 o 


bin 


Pro 


Arg 


Pl t; 

biy 


i v ie b 

a n 
o u 


a i ^ 

nld 


V al 


Thr 


J — L 




TCT 


GTG 


A A P 

AAb 


TGT 


GAG 


AAA 


A mm 

All 


mp a 

1 b A 


APT 
Ab 1 


P TP 
bib 


mpp 
1 bb 


TPT 
1 b 1 


PAP 


A AP 


AAA 


ATT 


240 


Ser 


val 


Lys 


Cys 


Glu 


Lys 


ire 


cr f~\ t- 

ber 


mk r 

i nr 


Leu 






Pill 


Asn 


Lys 


lie 




65 






/ (J 










/ 3 










80 




ATT 


TCC 


TTT 


AAG 


GAA 


ATG 


A A rn 

AA 1 


PPT 1 
bb 1 


PPT 

bb i 


PAT 


A Ap 
nab 


ATP 


A AP 

MMO 


GAT 


ACA 


AAA 


28 8 


lie 


Ser 


Fne 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


He 


Lys 


Asp 


Thr 


Lys 










8 5 










q n 
y u 
















AGT 


par 

bMb 


ATP 
M i. b 


ATA 


TTC 


TTT 


a p 
LAb 


A P A 

AbA 


APT 
Ab 1 


pmp 
bib 


bbM 


PPA 


PAT 


GAT 


AAT 


AAG 


336 


Ser 


Asp 


lie 


lie 


ir ne 


ir ne 


b _l_ 1 1 


Arg 


CI cj T" 


v d _l_ 


Pro 


Gly 


His 


Asp 


Asn 


Lys 








1 (JU 










i MR 










110 








ATG 


CAA 


TTT 


GAA 


mpm 


1 bA 


T P A 
1 LA 


TAP 
1 Ab 


pA A 


PP A 
bbM 


TAP 


TTT 

J. 1 -L 


CTA 


GCT 


TGT 


GAA 


384 


Met 


Gin 


Phe 
115 


/"•ill 

blu 


Ser 


ber 


C t-\ -*~ 

ber 


lyr 
± z, u 


pin 
b X U 


pi v 


T\/t~ 

i yr 


Dhp 


T ,f^i i 

l—l Xz* Li. 

125 


Ala 


Cys 


Glu 




AAA 


GAG 


AGA 


GAC 


CTT 


TTT 


AAA 


CTC 


ATT 


TTG 


AAA 


AAA 


GAG 


GAT 


GAA 


TTG 


432 


Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 




Glu 


Leu 




130 








135 










140 












GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


AAC 


GAA 


GAC 








471 


Gly 


Asp 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 










145 






150 










155 















(9) INFORMATION FOR SEQ ID NO : 9 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 11 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii)MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE: N- terminal fragment 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

SEQ ID NO: 9: 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
15 10 

(10) INFORMATION FOR SEQ ID NO: 10: 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 10 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii)MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE: C- terminal fragment 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

SEQ ID NO: 10 : 

Ser lie Met Phe Thr Val Gin Asn Glu Asp 
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10 



(11) INFORMATION FOR SEQ ID NO : 1 1 : 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 13 amino acids 

( B ) TYPE : amino acid 

( D )TOPOLOGY: linear 
( ii ) MOLECULE TYPE : peptide 
( v ) FRAGMENT TYPE: N-terminal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 : 

SEQ ID NO: 11 : 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val lie Arg 
15 10 

(12) INFORMATION FOR SEQ ID NO: 12: 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 14 amino acids 

( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
( ii ) MOLECULE TYPE: peptide 
( v ) FRAGMENT TYPE: internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

SEQ ID NO: 12: 

Thr lie Phe lie lie Ser Met Tyr Lys Asp Ser Gin Pro Arg 
15 10 



(13) INFORMATION FOR SEQ ID NO: 13: 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 17 amino acids 

( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
( ii ) MOLECULE TYPE: peptide 
( v ) FRAGMENT TYPE: internal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 



SEQ ID NO:13: 

lie lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 
15 10 15 



( 14 ) INFORMATION FOR SEQ ID NO: 14: 
( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 471 base pairs 
( B ) TYPE : nucleic acid 

( C ) STRANDEDNESS : double 

( D ) TOPOLOGY : linear 
(ii)MOLECULE TYPE: cDNA 

( ix ) FEATURE: 

( A ) NAME/KEY : mat peptide 

( B ) LOCATION : 1 . . 471 

( C ) IDENTIFICATION METHOD: S 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 



SEQ ID NO:14: 

TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT 48 
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Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


lie 


Arg 


Asn 


Leu 


Asn 












5 










10 










15 






GAC 


CAA 


GTT 


CTC 


TTC 


ATT 


GAC 


CAA 


GGA 


AAT 


CGG 


CCT 


CTA 


TTT 


GAA 


GAT 


9 6 


Asp 


Gin 


Val 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 








20 










25 










30 








ATG 


ACT 


GAT 


TCT 


GAC 


TCT 


AGA 


GAT 


AAT 


GCA 


CCC 


CGG 


ACC 


ATA 


TTT 


ATT 


144 


Met 


Thr 


Asp 

35 


Ser 


Asp 


Ser 


Arg 


Asp 
40 


Asn 


Ala 


Pro 


Arg 


Thr 
45 


lie 


Phe 


lie 




ATA 


AGT 


ATG 


TAT 


AAA 


GAT 


AGC 


CAG 


CCT 


AGA 


GGT 


ATG 


GCT 


GTA 


ACT 


ATC 


192 


lie 


Ser 


Met; 


Tyr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Val 


Thr 


lie 






50 








55 










60 












TCT 


GTG 


AAG 


TCT 


GAG 


AAA 


ATT 


TCA 


ACT 


CTC 


TCC 


GCT 


GAG 


AAC 


AAA 


ATT 


240 


Ser 


Val 


Lys 


Ser 


Glu 


Lys 


lie 


Ser 


Thr 


Leu 


Ser 


Ala 


Glu 


Asn 


Lys 


lie 




6 5 








70 










75 










80 




ATT 


TCC 


TTT 


AAG 


GAA 


ATG 


AAT 


CCT 


CCT 


GAT 


AAC 


ATC 


AAG 


GAT 


ACA 


AAA 


28 8 


lie 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 


Asp 


Thr 


Lys 










85 










90 










95 






AGT 


GAC 


ATC 


ATA 


TTC 


TTT 


CAG 


AGA 


AGT 


GTC 


CCA 


GGA 


CAT 


GAT 


AAT 


AAG 


336 


Ser 


Asp 


lie 


lie 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 








100 










105 










110 








ATG 


CAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAC 


GAA 


GGA 


TAC 


TTT 


CTA 


GCT 


TGT 


GAA 


384 


Met: 


Gin 


Phe 
115 


Glu 


Ser 


Ser 


Ser 


Tyr 
120 


Glu 


Gly 


Tyr 


Phe 


Leu 
125 


Ala 


Cys 


Glu 




AAA 


GAG 


AGA 


GAC 


CTT 


TTT 


AAA 


CTC 


ATT 


TTG 


AAA 


AAA 


GAG 


GAT 


GAA 


TTG 


432 


Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 




130 








135 










140 












GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


AAC 


GAA 


GAC 








471 


Gly 


Asp 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 










145 






150 










155 















(15) INFORMATION FOR SEQ ID NO: 15: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 10 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE: N-terminal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 : 

SEQ ID NO: 15 : 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
15 10 

( 16 ) INFORMATION FOR SEQ ID NO : 1 6 : 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 471 base pairs 
( B ) TYPE : nucleic acid 
( C ) STRANDEDNESS : double 
( D ) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
( ix ) FEATURE : 

( A ) NAME /KEY : mat peptide 

(B) LOCATION: 1. .471 

( C ) IDENTIFICATION METHOD: S 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 6 : 
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ID NO:16 


: 






























TTT 


GGC 


AAG 


CTT 


GAA 


TCT 


AAA 


TTA 


TCA 


GTC 


ATA 


AGA 


AAT 


TTG 


AAT 


48 


Tyr 


Php 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


lie 


Arg 


Asn 


Leu 


Asn 




_L 








R 










10 










15 








CAA 


GTT 


PTP 


TTC 

X X 


ATT 


GAC 


CAA 


GGA 


AAT 


CGG 


CCT 


CTA 


TTT 


GAA 


GAT 


96 


Asp 


Gin 


Val 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 


















25 










30 








A 1 u 


ACT 


GAT 


rpprp 


GAC 


TCT 


AGA 


GAT 


AAT 


GCA 


CCC 


CGG 


ACC 


ATA 


TTT 


ATT 


144 


1 V J6 L 


Thr 


Asp 
3 5 


o t; -L 


A <^ TT\ 
tr 


Ser 


Arg 


Asp 
40 


Asn 


Ala 


Pro 


Arg 


Thr 
45 


lie 


Phe 


lie 




ATA 


AGT 


ATG 


T AT 


AAA 


GAT 


AGC 


CAG 


CCT 


AGA 


GGT 


ATG 


GCT 


GTA 


ACT 


ATC 


192 


lie 


50 


Mot 
i it- u 


Tyr 


[,VQ 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 
60 


Ala 


Val 


Thr 


lie 




rpprp 


GTG 


AAG 


rnprp 
X \^ X 


GAG 


AAA 


ATT 


TCA 


ACT 


CTC 


TCC 


GCT 


GAG 


AAC 


AAA 


ATT 


240 


Oc I 


VQ1 


Lys 


Q -j- 


Glu 


Lys 


I le 


Ser 


Thr 


Leu 


Ser 


Ala 


Glu 


Asn 


Lys 


lie 




^ R 








70 










75 










80 




ATT 

nl 1 


TCC 


TTT 


AAG 


GAA 


ATG 


AAT 


CCT 


CCT 


GAT 


AAC 


ATC 


AAG 


GAT 


ACA 


AAA 


288 


lie 




Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 


Asp 


Thr 


Lys 










ft R 










90 










95 






APT 


GAC 


ATC 


ATA 


TTP 

X X 


TTT 


CAG 


AGA 


AGT 


GTC 


CCA 


GGA 


CAT 


GAT 


AAT 


AAG 


336 


Ser 


Asp 


lie 


lie 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 








i on 

X uu 










105 










110 








ATP 
rt 1 O 


CAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAC 


GAA 


GGA 


TAC 


TTT 


CTA 


GCT 


TCT 


GAA 


384 




Gin 


Phe 
115 


Glu 


Ser 


Ser 


Ser 


Tvr 
120 


Glu 


Gly 


Tyr 


Phe 


Leu 
125 


Ala 


Ser 


Glu 




AAA 


GAG 


AGA 


GAC 


CTT 


TTT 


AAA 


CTC 


ATT 


TTG 


AAA 


AAA 


GAG 


GAT 


GAA 


TTG 


432 


Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 




130 










135 










140 












GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


AAC 


GAA 


GAC 








471 


Gly 


Asp 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 










145 






150 










155 















( 17 ) INFORMATION FOR SEQ ID NO : 1 7 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 11464 base pairs 

( B ) TYPE : nucleic acid 

( C ) STRANDEDNESS : double 
( D ) TOPOLOGY : linear 

( ii ) MOLECULE TYPE: genomic DNA 
(vi)ORIGINAL SOURCE: 

( A ) ORGANISM: human 
(G)CELL TYPE: placenta 
( ix ) FEATURE : 

( A )NAME/KEY: 5' UTR 

{ B ) LOCATION: 1. .3 

( C ) IDENTIFICATION METHOD: E 

( A ) NAME / KEY : leader peptide 

( B ) LOCATION: 4. . 82 

( C ) IDENTIFICATION METHOD: S 

( A ) NAME/KEY : intron 

( B )LOCATION: 83 . . 1453 

( C ) IDENTIFICATION METHOD: E 

( A ) NAME /KEY : leader peptide 

< B) LOCATION: 1454. .1465 

( C ) IDENTIFICATION METHOD: S 

( A ) NAME /KEY : intron 



(B) LOCATION: 1466. .4848 

( C ) IDENTIFICATION METHOD: E 

( A ) NAME /KEY : leader peptide 

(B) LOCATION: 4849. .4865 

( C ) IDENTIFICATION METHOD: S 

( A ) NAME /KEY : mat peptide 

(B ) LOCATION: 4866. .4983 

{ C ) IDENTIFICATION METHOD: S 

( A ) NAME/KEY : intron 

( B ) LOCATION: 49 84. .6317 

( C ) IDENTIFICATION METHOD: E 

( A ) NAME /KEY : mat peptide 

( B ) LOCATION: 6318 . .6451 

( C ) IDENTIFICATION METHOD: S 

( A ) NAME/KEY : intron 

{ B ) LOCATION: 6452 . .11224 

( C ) IDENTIFICATION METHOD: E 

( A ) NAME/KEY: mat peptide 

( B ) LOCATION: 11225 . . 11443 

( C ) IDENTIFICATION METHOD: S 

( A ) NAME/KEY : 3' UTR 

( B ) LOCATION: 11444 . .11464 

( C ) IDENTIFICATION METHOD: E 

( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



SEQ ID NO: 17 
AAG ATG GCT 
Met Ala 
-35 

ATG AAA TTT 
Met Lys Phe 

-20 
AGAACAAATA 
ATTAAGTGAC 
GTGGACCTCT 
GTCCTGGCAC 
AAATCCCAGT 
GTACAAAACT 
AGAGATTCTC 
AGTAAAAATT 
CTCTGCTCAC 
AGTAGCTGGG 
GAGACAGGGT 
CCTGGCTCGG 
AATTGATTCT 
ATTTGAAACC 
TGCAAAATAT 
GAGCCTAGGA 
GACAGTAGAC 
TTTTCTTAGG 
AAATTTATTT 
ATTACCTGAG 
ATAATATTCT 
GAGGAGTAGC 
TACATATTCT 



GCT GAA CCA GTA GAA 
Ala Glu Pro Val Glu 

-30 

ATT GAC AAT ACG CTT 
lie Asp Asn Thr Leu 
-15 

CCAGGTTCAG ATAAATCTAT 
TCTTTGTGTC ACCAAATTTC 
AGAAATTAAC CACAACATGT 
TTTAATCAGC AGTAGCTCAC 
TTTCATGGGA AAATCCCAGT 
GGGTGCATTC AGGAAATACA 
TAAATTTAGA GTTCCGTGAA 
GATTCTTTTT TTTTTTTTCT 
TGCAACCTCC ACCTCCTGGG 
ACTACAGGTG CATCCCGCCA 
TTTGGCATGT TGTCCAGGCT 
GCTCCCAAAG TGCTGGGATT 
TATGATTAAT CTCCTGTGAA 
TTCATTTAAA AGCCTGAGCA 
CCTGTGGACA CCTCCTACCT 
ATTTGAGCCT GCAGTGAGCT 
CCTGACACAC ACACACAAAA 
TGACTTTCCG TTTAAGCAAT 
TTAGTTACAT ATTGAAATTT 
A AC AC ACT A A GTCTGATAAG 
GATGAAAGCC AAGACAGACC 
AAAAGTAAAA GCT AG A ATG A 
GTTTCTCTCT TTTTCCCCCT 



GAC AAT TGC 
Asp Asn Cys 

TAC TTT ATA 
Tyr Phe lie 

TC A AT TAG A A 
ACTGTAATAT 
CCAAGGTCTC 
TCTCCAGTTG 
TTTCATTGGA 
ATTTCCCAAA 
TTACACCATT 
GTTGCCCAGG 
TTCAAGCAAT 
TGCCTGGCTA 
GGTCTTGGAC 
ACAGGCATGA 
CAATTTGGCT 
ACAAAGTGAG 
TCTGTGGAGG 
ATGATCCCAC 
AAAAACCTTC 
AAA TTT A AAA 
TTAAACCCTA 
CTTCATTTTA 
CTTAAACCAT 
GATTGAATTC 
CTTAG CT 
Ala 



ATC AAC TTT GTG GCA 
lie Asn Phe Val Ala 
-25 

G GTAAGG CTAATGCCAT 

Ala 

-10 

AAGATGTTGT GAGGTGAACT 

TAATGGCTCT TAAAAAAATA 

AGCACCTTGT CACACCACGT 

GCAGTAAGTG CACATCATGA 

TTTCCATGGG AAAAATCCCA 

GCAAATTGGC AAATTATGTA 

TTATGTAAAT ATGTTTGACA 

CTGGAGTGCA GTGGCACAAT 

TCTCCTGCCT CAGCCTTCTG 

ATTTTTGGGT ATTTTTACTA 

TCCTGATCTC AGATGATCCT 

ACCACCACAC ATGGCCTAAA 

TCATTTGAAA GTTTGCCTTC 

ACCCCATCTC TACAAAAAAC 

CTGAAGCAGG AGGATCACTT 

CCCTACACTC CAGCCTGCAT 

ATAAAAAATT ATTAGTTGAC 

GTAAAATCTC TAATTTTAGA 

GGTTTAAGTT TTATGTCTAA 

TGGGCCTTTT GG ATG ATT AT 

AAAAATAGGA GTTCGAGAAA 

TGAGTCGAAA TACAAAATTT 
GAA GAT GAT G GTAAA 
Glu Asp Asp Glu 



48 



98 



158 
218 
278 
338 
398 
458 
518 
578 
638 
698 
758 
818 
878 
938 
998 
1058 
1118 
1178 
1238 
1298 
1358 
1418 
1470 
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-10 

GTAGAAATGA ATTTATTTTT CTTTGCAAAC TAAGTATCTG CTTGAGACAC ATCTATCTCA 1530 

CCATTGTCAG CTGAGGAAAA AAAAAAATGG TTCTCATGCT ACCAATCTGC CTTCAAAGAA 159 0 

ATGTGGACTC AGTAGCACAG CTTTGGAATG AAGATGATCA T A AG AG AT AC AAAGAAGAAC 16 50 

CTCTAGCAAA AGATGCTTCT CTATGCCTTA AAAAATTCTC CAGCTCTTAG AATCTACAAA 1710 

ATAGACTTTG CCTGTTTCAT TGGTCCTAAG ATTAGCATGA AGCCATGGAT TCTGTTGTAG 1770 

GGGGAGCGTT GCATAGGAAA AAGGGATTGA AGCATTAGAA TTGTCCAAAA TCAGTAACAC 1830 

CTCCTCTCAG AAATGCTTTG GGAAGAAGCC TGGAAGGTTC CGGGTTGGTG GTGGGGTGGG 1890 

GCAGAAAATT CTGGAAGTAG AGGAGATAGG AATGGGTGGG GC A AG A AG AC CACATTCAGA 19 50 

GGCCAAAAGC TGAAAGAAAC CATGGCATTT ATGATGAATT CAGGGTAATT CAGAATGGAA 2010 

GTAGAGTAGG AGTAGGAGAC TGGTGAGAGG AGCTAGAGTG ATAAACAGGG TGTAGAGCAA 2070 

GACGTTCTCT CACCCCAAGA TGTGAAATTT GGACTTTATC TTGGAGATAA TAGGGTTAAT 2130 

TAAGCACAAT ATGTATTAGC TAGGGTAAAG ATTAGTTTGT TGTAACAAAG ACATCCAAAG 219 0 

ATACAGTAGC TGAATAAGAT AGAGAATTTT TCTCTCAAAG AAAGTCTAAG TAGGCAGCTC 22^0 

AGAAGTAGTA TGGCTGGAAG CAACCTGATG ATATTGGGAC CCCCAACCTT CTTCAGTCTT 2310 

GTACCCATCA TCCCCTAGTT GTTGATCTCA CTCACATAGT TGAAAATCAT CATACTTCCT 2370 

GGGTTCATAT CCC AGTTATC AAGAAAGGGT CAAGAGAAGT CAGGCTCATT CCTTTCAAAG 2430 

ACTCTAATTG GAAGTTAAAC ACATCAATCC CCCTCATATT CCATTGACTA GAATTTAATC 2490 

ACATGGCCAC ACCAAGTGCA AGGAAATCTG GAAAATATAA TCTTTATTCC AGGTAGCCAT 2 5 50 

ATGACTCTTT AAAATTCAGA AATAATATAT TTTTAAAATA TCATTCTGGC TTTGGTATAA 2610 

AGAATTGATG GTGTGGGGTG AGGAGGCCAA AATTAAGGGT TGAGAGCCTA TTATTTTAGT 2 670 

TATTACAAGA AATGATGGTG TCATGAATTA AGGTAGACAT AGGGGAGTGC TGATGAGGAG 2730 

CTGTGAATGG ATTTTAGAAA CACTTGAGAG AATCAATAGG ACATGATTTA GGGTTGGATT 27 9 0 

TGGAAAGGAG AAGAAAGTAG AAAAGATGAT GCCTACATTT TTCACTTAGG CAATTTGTAC 2850 

CATTCAGTGA AATAGGGAAC ACAGGAGGAA GAGCAGGTTT TGGTGTATAC AAAGAGGAGG 2910 

ATGGATGACG CATTTCGTTT TGGATCTGAG ATGTCTGTGG AACGTCCTAG TGGAGATGTC 2970 

CACAAACTCT TCTACATGTG GTTCTGAGTT CAGGACACAG ATTTGGGCTG GAGATAGAGA 3030 

TATTGTAGGC TT AT AC AT AG AAATGGCATT TGAATCTATA GAGATAAAAA GACACATCAG 309 0 

AGGAAATGTG TAAAGTGAGA GAGGAAAAGC CAAGTACTGT GCTGGGGGGA ATACCTACAT 3150 

TTAAAGGATG CAGTAGAAAG AAGCTAATAA ACAACAGAGA GCAGACTAAC CAAAAGGGGA 3210 

GAAGAAAAAC CAAGAGAATT CCACCGACTC CCAGGAGAGC ATTTCAAGAT TGAGGGGATA 3 27 0 

GGTGTTGTGT TGAATTTTGC AGCCTTGAGA ATCAAGGGCC AGAACACAGC TTTTAGATTT 3330 

AGCAACAAGG AGTTTGGTGA TCTCAGTGAA AGCAGCTTGA TGGTGAAATG GAGGCAGAGG 3 39 0 

CAGATTGCAA TGAGTGAAAC AGTGAATGGG AAGTGAAGAA ATGATACAGA TAATTCTTGC 3450 

TAAAAGCTTG GCTGTTAAAA GGAGGAGAGA AACAAGACTA GCTGCAAAGT GAGATTGGGT 3 510 

TGATGGAGCA GTTTTAAATC TCAAAATAAA GAGCTTTGTG CTTTTTTGAT TATGAAAATA 3 570 

ATGTGTTAAT TGTAACTAAT TGAGGCAATG AAAAAAGATA ATAATATGAA AGATAAAAAT 3 6 30 

ATAAAAACCA CCCAGAAATA ATGATAGCTA CCATTTTGAT ACAATATTTC TACACTCCTT 3 69 0 

TCTATGTATA TATACAGACA CAGAAATGCT TATATTTTTA TTAAAAGGGA TTGTACTATA 3 7 50 

CCTAAGCTGC TTTTTCTAGT TAGTGATATA TATGGACATC TCTCCATGGC AACGAGTAAT 3810 

TGCAGTTATA TTAAGTTCAT GATATTTCAC AATAAGGGCA TATCTTTGCC CTTTTTATTT 3870 

AATCAATTCT TAATTGGTGA ATGTTTGTTT CCAGTTTGTT GTTGTTATTA ACAATGTTCC 39 30 

CATAAGCATT CCTGTACACC AATGTTCACA CATTTGTCTG ATTTTTTCTT CAGGATAAAA 39 90 

CCCAGGAGGT AGAATTGCTG GGTTGATAGA AGAGAAAGGA TGATTGCCAA ATTAAAGCTT 40 5 0 

CAGTAGAGGG TACATGCCGA GCACAAATGG GATCAGCCCT AGATACCAGA AATGGCACTT 4110 

TCTCATTTCC CCTTGGGACA AAAGGGAGAG AGGCAATAAC TGTGCTGCCA GAGTTAAATT 4170 

TGTACGTGGA GTAGCAGGAA ATCATTTGCT GAAAATGAAA ACAGAGATGA TGTTGTAGAG 4 2 30 

GTCCTGAAGA GAGCAAAGAA AATTTGAAAT TGCGGCTATC AGCTATGGAA GAGAGTGCTG 4 29 0 

AACTGGAAAA CAAAAGAAGT ATTGACAATT GGTATGCTTG TAATGGCACC GATTTGAACG 4 3 50 

CTTGTGCCAT TGTTCACCAG CAGCACTCAG CAGCCAAGTT TGGAGTTTTG TAGCAGAAAG 4410 

ACAAATAAGT TAGGGATTTA ATATCCTGGC CAAATGGTAG ACAAAATGAA CTCTGAGATC 4470 

CAGCTGCACA GGGAAGGAAG GGAAGACGGG AAGAGGTTAG ATAGGAAATA CAAGAGTCAG 4 5 30 

GAGACTGGAA GATGTTGTGA TATTTAAGAA CACATAGAGT TGGAGTAAAA GTGTAAGAAA 4 59 0 

ACTAGAAGGG TAAGAGACCG GTCAGAAAGT AGGCTATTTG AAGTTAACAC TTCAGAGGCA 4 6 50 

GAGTAGTTCT GAATGGTAAC AAGAAATTGA GTGTGCCTTT GAGAGTAGGT TAAAAAACAA 4710 

TAGGCAACTT TATTGTAGCT ACTTCTGGAA CAGAAGATTG TCATTAATAG TTTTAGAAAA 4770 
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CT AAA AT AT A 
ATTTAATGTT 



GAA TCT AAA 
Glu Ser Lys 

ATT GAC CAA 
lie Asp Gin 

TGT AGA G 
Cys Arg Asp 
40 

TTCTGTTTTA 
GAGTGACAAT 
TAAAAAATTG 
ATCACCAATC 
AATCCCTGCT 
GTAATCCTAG 
CTGTAGTACA 
AGACCTTGTC 
AAGTCTACTG 
AGTGAATGTG 
TATTTAGCAT 
AAAGTTGCAG 
ATGCAGTTTC 
CTCACTACAA 
GTGGGATTAC 
GGGTTTCACC 
TCAGCCTCCC 
CAACTTTTAT 
CTGGGATTAC 
CCAGCTGTAC 
GGACTATCCT 
TTCTCATTTA 



TAGCATACTT ATTTGTCAAT TAACAAAGAA 
TATTGTAG AA AAC CTG GAA TCA GAT 
Glu Asn Leu Glu Ser Asp 
-5 

TTA TCA GTC ATA AGA AAT TTG AAT 
Leu Ser Val lie Arg Asn Leu Asn 

10 15 
GGA AAT CGG CCT CTA TTT GAA GAT 
Gly Asn Arg Pro Leu Phe Glu Asp 
25 30 
GTATTTTTT TTAATTCGCA AAC AT AG AAA 



ATA AGT ATG 
lie Ser Met; 
50 

TCT GTG AAG 
Ser Val Lys 
65 

ATT TCC TTT 
lie Ser Phe 
ATATAATTAG 
CAAATATCCT 
AAAGTGAATA 
CTGAGCCTGT 
ACAATCAGTC 
TAACATGTGA 
ATTTCTACAC 
CTTAGCCTAA 
TAATCTAATT 
AGCCAGGTAT 
CTATTATTTT 



CTGCTTACAT TGTTCCGTGC TAGTCCCAAT 
AATTTCACTT ACAGGAAACT TTATAAGGCA 
GAT AC AAT AA GACATTGCTA GGGGTCATGC 
CCTTTATTGT GATTGCATTA ACTGTTTAAA 
TGTTACAGCT GAAAATGCTG ATAGTTTACC 
CTACTTGGGA GGCTCAAGCA GGAGGATTGC 
CTGTGATCGT ACCTGTGAAT AGCCACTGCA 
TCTAAAATTA AAAAAAAAAA AAAAAAAAAC 
TGCCTTCCAA AACATGAATT CCAAATATCA 
CATTCTTTAA AAATACTGAA TACTTACCTT 
TTAAAAGTTA AAAACAATCT TTTAGAATTC 
CGTGTGTGTT GT AAT AC AC A TTAAACTGTG 
ACTCTGTCAC CCAGGCTGAA GTGCAGTGCA 
CCTCCACCTC CCACGTTCAA GCGATTCTCA 
AGGCATGCAC CACTTACACC CGGCTAATTT 
ATGTTGGCCA GGCTGGTCTC AAACCCCTAA 
AAACAAACAA ACAACCCCAC AGT TT AAT AT 
GAGTATTTTA ATGATATAGA TTATAAAAGG 
AGGCATGAGC CACTGTGCCA GGCCTGAACT 
ATAGTCTCCT GCAGACTGGC CAAGTCTCAA 
TTGGTTAAAT TTCCGCAAAT GTTCCTGTGC 
TTATATTTAT TTCAG AT AAT GCA CCC 

Asp Asn Ala Pro 

40 

TAT AAA GAT AGC CAG CCT AGA GGT 
Tyr Lys Asp Ser Gin Pro Arg Gly 

55 

TGT GAG AAA ATT TCA ACT CTC TCC 
Cys Glu Lys lie Ser Thr Leu Ser 

70 75 
AAG GTAAG ACTGAGCCTT ACTTTGTTTT 
Lys 

AA AT AT AAC A TTATTTCTAA TGT T A AT AT A 
CAGACCAACC TTTTGTCTAG AACAGAAATA 
CTTACTAAAA ATTATCAAAC TCTTTACCTA 
CACAGGGGAA GAGGAGATAC AACACTTGTT 
TTT AT AC AAA TAATAATGTA GAATACATAT 
CTTTCCAGAA TGAGTTCTGC T ATG A AG A AT 
CTTTGTAAAT TATGATAATA T TTT A AT CCC 
GTCTTAGACA CAAGCTTCAG CTTCCAGTTG 
GA AT AAA AGT TATGAGATCA GCTGTAAAAG 
A A AGT ATT TC TGGCCTCTAC TTTTTCTCTA 
TCTCTATTTC CTCCATTATT GT TAG AT AAA 



ACTATGTATT TTTAAATGAG 
TAC TTT GGC AAG CTT 
Tyr Phe Gly Lys Leu 
1 5 
GAC CAA GTT CTC TTC 
Asp Gin Val Leu Phe 
20 

ATG ACT GAT TCT GAC 
Met Thr Asp Ser Asp 

35 

TGACTAGCTA CTTCTTCCCA 



CCTCAGATGA AAAGTCACAG 
TCCACGTTTT TTAGTTGGGG 
CTCTCTGAGC CTGCCTTTGA 
ACCTCTATAG TTGGATGCTT 
AGGTGTGGTG GCATCTATCT 
TTGAGGCCAG GACTTTGAGG 
CTCCAGCCTG GGTGATATAC 
CTTAGGAAAG GAAATTGATC 
AAGTTAGGCT GAGTTGAAGC 
AACATATATT TTAAATATTT 
ATATCTTTAA AATACTCAAA 
GGGTTGTTTG TTTGTTTGAG 
GTGCAGTGGT GTGATCTCGG 
TGCCTCAGTC TCCCGAGTAG 
TTGTATTTTT AGTAGAGCTG 
CCTCAAGTGA TCTGCCTGCC 
GTGTTACAAC ACACATGCTG 
TTGTTTTTAA CTTTTAAATG 
GTGTTTTTAA AAATGTCTGA 
AGTGGGAACA GGTGTATTAA 
AAGAATTCTT CTAACTAGAG 
CGG ACC ATA TTT ATT 
Arg Thr lie Phe lie 
45 

ATG GCT GTA ACT ATC 
Met Ala Val Thr lie 
60 

TGT GAG AAC AAA ATT 
Cys Glu Asn Lys lie 

80 

CAATCATGTT AAT AT AA TCA 



AGT A A TGT A A 
ACAAGAAGCA 
TTGTGATAAT 
TTATGACCTG 
GTGAGTTATA 
GAAGCTAATT 
TAGTTGTTTT 
ATGTATGTTA 
TAATGCTATA 
TTATTCTCCA 
CCACAATTAA 



TT AGA A A ACT 
GAGAACCATT 
GATGGTTTTT 
CATCTCCTGA 
CAT TT AAG A A 
ATCCTTCTAT 
GTTGCTGATC 
TTTTTAATGT 
ATT A TCT TCA 
T TAT TAT TCT 
CT AT AGC TAC 



4830 
4880 



4928 



4976 



5032 



5092 
5152 
5212 
5272 
53 3 2 
53 9 2 
5452 
5512 
5572 
5632 
5692 
5752 
5812 
5872 
5932 
5992 
6052 
6112 
6172 
6232 
6292 
6343 



6391 



)439 



6496 

6 5 5 6 
6616 
6676 
6736 
6796 
6856 
6916 
6976 
7036 
7096 
7156 



- 47 - 



AGACTGAGCC 
TTCCATGTCA 
CCACCCAGTC 
ACTTGGTAGG 
AACAGATACA 
TTCAGGTGAC 
GCATAAGAGG 
AACATAATTA 
AGCTGCAGAG 
AGGGAGACTG 
GGCAAATCCA 
AAAGAATGTG 
GGGGGCGGAT 
ATCTCTACTA 
CTCGGGAGGC 
AGATCGTGCC 
AAAAAAAAAG 
GGGCGGGGGG 
CAGCATCATA 
GAGAGTGAGG 
CTAATAAGGA 
CAGGCCAGGC 
TCTCACTTGA 
CTAAAAAAAA 
GTGAGCCTGA 
TCGCACCACT 
GATACAACAG 
TATAAAGTTC 
CTGTCAGAGT 
TGGCCAGGGT 
TCCCTGGATT 
CCTTTCCCCT 
AAGGTCATTG 
GTGGTCAACA 
ATGTGCAATA 
ACTGTAACTT 
TCTGTCGCCC 
GGGTTCACGC 
CCATGCCCAG 
ATGGTCTCGA 
ACAGGCGTGA 
TGTAATGTTA 
ATTTCAGATT 
GTAGACAGCT 
GACCCACACT 
ATTGAGAAGT 
AAGGATGAAG 
GAATCTGTGC 
CATGGAAGAA 
GCACTAACAG 
CAAGTAATCT 
CATTTGGCCT 
ACT ACT AT GG 
AATACAGCAG 
CACTGTAAGT 
TGTCTCTCTC 



AGTAAGAGTA 
TGAAGACTCT 
CCCACTGAAA 
GAGAAAAAAG 
GCCCCCAGAC 
AATTTGGAGT 
CCTGGGATGG 
GAAGGGAAGG 
GCAGATTCAG 
GTGAAAATGT 
TATTTGGGGG 
GCTGGGCGTG 
CACCTGAAGT 
AAAATACAAA 
TGAGGCAGGA 
ATTGCACTCC 
TGAAATTAAC 
TGGCTGGAAG 
GCAAATCTGC 
GGTGGACTAG 
TCTTAGCAGT 
ACAGTGGCTC 
GATCAGGAGT 
TACAAAAATT 
GGCAGAAGAA 
GCACTCCAGC 
GCTACCCTTA 
TTTGGTCAAG 
CTGTTTCATA 
TCCCTCAGAC 
CAGATTCAAC 
TGGAGCACTC 
GGATTGCTTT 
TCAAAACTAG 
AGTGTGATTA 
TCTTTTTTTC 
AGGCTAGAGT 
CATTCTCCTG 
CTAATTTTTT 
TCTCCTGAAC 
GCCATCGCAC 
CTAGAGCTTT 
AGTTCCAAAT 
GCAGAAGTGG 
TGTTGATAAA 
TGGAGATAAC 
AAATGCTATT 
TGCCATGAGG 
CCTTAGGTGG 
GAAAAGTGCA 
AACCATTTCT 
TCTAAGGCAG 
AACTGGAGTG 
GCTTACACAG 
TTTAATTTCA 
ACAGTTGGCT 



GCCAGGGATG 
TTTTGAGTGG 
GACAGTTAGG 
CCACTCTAAA 
AAATCCCTCA 
CCCCATTCTA 
AAGGGTAGGG 
AGATGGCCAA 
AAACTGGGAT 
TAAGAAGATG 
AGCCTGAAGT 
GTGGCTCACA 
CAGGAGTTCA 
ATTAGCTGGG 
GAATCTTTTG 
AGCCTGGGCA 
CAAAGGCATT 
AGATCTGTGT 
TTCTGGAAGG 
GACCAGTTTT 
GGTTATAAAA 
ATGCCTATAA 
TCAAGACCAG 
AGCCAGGCAT 
TCGCTTGAAA 
CTGGGCGACA 
TGTGCTCACC 
AACCTTGACA 
TATATACATA 
TTTCCAGTGC 
CCCTTCTGAT 
AAGTTTCACC 
CACATCCATT 
GAAAGCTACT 
AAGAGATTGC 
TTTTTTTCTT 
GCAGTGGCAC 
CCTCACCCTC 
GTATTTTTAG 
TTGTGATCCG 
CCGGCTCAAC 
TGAAGTTTTG 
TGATGCCCAC 
GTGCCAATAG 
GAACAAAGGT 
CCCGTGACCT 
TTAATTTTGG 
CCAAAATTAA 
TGCCCACATG 
GGCAGCACTA 
CACAAGGCCC 
GGCCCAGCCA 
CTTGGCAGGG 
GAACCCAGGG 
GGCTCCACTG 
CAGAAATGAG 



CTTACAAATT 
AGATTTGCCA 
ATATGACCTT 
ATATAATCCA 
GCTATCTCCC 
GACCTGACAG 
TGGAAAGGGT 
GCTCAAGCTA 
AAGTCCGAAC 
GAAATAATGC 
TTATTCAATT 
CCTGTAATCC 
AGACCAGCCT 
CGTGGTGGCA 
AACCCGGGAG 
ACAAGAGCAA 
AGCTTAATAA 
AAATGAGGGA 
AACTCAATAA 
AGCCCTTGTC 
GTGGCCTAGG 
TCCCAGCACT 
CCTGGCCAGC 
GGTGGCATGC 
CCAGGAGGTG 
GAATGAGACT 
TTTCACTGTT 
ACACTAAGAG 
TACATGTATA 
ACTTGGGAGA 
GTAAAAAAAA 
AGGTGGGGCT 
TGCTATGTAC 
GCCCAAGGAT 
CTGTTCTACC 
TTTTTCTTTT 
GATCTCAGCT 
CCAAGCAGCT 
TAGAGACGGG 
CCCGCCTCAG 
TGTAACTTTC 
GCTATGGATT 
AGCTTAGGGT 
GGGAACTAGT 
CAAGAGTTAT 
CTGCCATCCA 
AGGTTTCTCT 
GTCCAAAACA 
TTCTGATCCA 
CCAGTTGGAT 
TATTCTGTGA 
AGGAGACCAT 
AAGACAGAGT 
CCTAGCCCTA 
AAAGAGTAAG 
AACTGGTCAG 



GGCAATGCTT 
ATAAATATCC 
AGTGAAGGTA 
AGTAAGAACA 
TCCAACCAGA 
GCAGCTTAGT 
TAAGCATGCT 
TGTGGGATAG 
CTACAGGTGG 
TTGGCACTTA 
TTGATGGCCC 
CAGCACTTTG 
GACCAACATG 
TATGCCTGTA 
GCAGAGGTTG 
AACTCGGTCT 
TTTAATACTG 
ATCTGACATT 
ATATTAGTTG 
TTTAATCCCT 
TTCTAGATAA 
TTGGGAGGGC 
ATGGCGATAC 
ACCTGTAATC 
TAGGCTGCAG 
TTGTCTCAAA 
GATTACTAGC 
GGATTTGCTT 
TATGTATCTA 
TGTTAGGTCA 
AAAAAAAAAA 
TTCCAAGTTG 
CTTCCCTATG 
GTCCTTACCT 
TATCCACACT 
TTTTTGAAAC 
CACTGCAAGC 
GGGACTACAG 
GTTTCACCGT 
CCTCCCAAAG 
TATACTGGTT 
ATTTCTCATT 
CTCTTCCTAA 
TTATACTTTC 
GACTACTGAT 
GAGTCTTTCA 
ATCAGTGCTT 
TCTACTGGTT 
TCCTGCAAAA 
AACCTGCAAG 
CTGAAACATA 
ATTCAGGACA 
CAAGGACTGC 
CAACAATTAT 
CTAAGATTCC 
GCCAGGCATG 



CAGAGGAGAA 
GCTTTCATGC 
CCAAGGGGCA 
GTGCATATGC 
GTGCCACCCC 
TATCAAAATA 
GTTACTGAAC 
AGGAAAACTC 
ATTCTTGTTG 
GTAGGAACTG 
TTTTAAATAA 
GG AGGCCGAG 
GAGAAACCCC 
ATCCCAGCTA 
CGATGAGCCT 
CAAAAAAAAA 
TTTTTAAGTA 
TAAGCTTCAT 
GAGGGGGGGA 
TTTCCTGCCA 
TAAGATACAA 
AAGGCGAGTG 
TCTGTCTCTA 
CCAGCTACTC 
TGAGCTGAGA 
AAAAGAAAAA 
TATAAAGTCC 
TGAGAGGTTA 
TATCCAGGCT 
ATATCAACTT 
GAAAGAAATC 
GGGGTTCTCC 
ATGGCTGGGA 
CTATTCTGAA 
CTCGCTTTCA 
GGAGTCTCGC 
TCTGCCTCCC 
GCGCCTGCCA 
GTTAGCCAGG 
TGCTGGGATT 
CATCTTCCCC 
TATACATTAG 
ATTGTATATT 
ATCAACTTAG 
TCCACAACTG 
GGCATCTTTG 
AGGATCATGG 
CCAGGATTAA 
TAGACATGCT 
ATTATAGTTT 
CAAGAATCTG 
GAAATTCAAG 
CAACTGAGCC 
TGGGTCTATT 
TGGCACTTTC 
GTGGCTTACA 



7216 
7276 
733 6 
73 9 6 
7456 
7516 
7576 
7636 
7696 
7756 
7816 
7876 
793 6 
7996 
8056 
8116 
8176 
8236 
8296 
8356 
8416 
8476 
8536 
8596 
8656 
8716 
8776 
8836 
8896 
8956 
9016 
9076 
9136 
9196 
9256 
9316 
9376 
9436 
9496 
9556 
9616 
9676 
9736 
9796 
9856 
9916 
9976 
10036 
10096 
10156 
10216 
10276 
10336 
10396 
10456 
10516 
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CCTGGAATCC 
GGACCAGCTT 
TAAAAATTAG 
CAGGGGGATT 
ACTTCTGGCT 
ACTAGCCTAA 
AGGACAGAAA 
TTGAGCAAAT 
GGGAAAACTA 
GAGTTAAGAA 
AGAAGCAAAA 
AAATTGTTCA 



CAGCACTTTG 
AGGCAACAAA 
CCAAATGTGG 
GCTTGAGCCC 
GGGCAACAGA 
GTTTGTGGGA 
TTGACATTAG 
GTGGACACCA 
GAGGCCTGGA 
GGAGAGGAGG 
CTACTTTTGT 
TGTCCTGAAA 



GGAGGCCGAA 
GTGAGATACC 
TGGTGTATAC 
AGGAATTCAA 
GCGAGACCCT 
GGAGGTCATC 
CCCAAAAAGC 
CTCAATGGGA 
ACTGAATATG 
TCAGTACTGC 
TCTGTTTGGT 
TAATTAGGTA 



GTGGGAGGGT 
CCCTGACCCC 
TTACAGTCCC 
GGCTGCAGTG 
GTCTCAAAGC 
ATCGTCTTTA 
TTGTGGTCTT 
GAGGAGAGAA 
CATCCCATGA 
TGTTCAGAGA 
AATATACTTC 
ATGTTTTTTT 



CCT 


CCT 


GAT 


AAC 


ATC 


AAG 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 






90 








AGA 


AGT 


GTC 


CCA 


GGA 


CAT 


Arg 


Ser 


Val 


Pro 


Gly 


His 




105 










TAC 


GAA 


GGA 


TAC 


TTT 


CTA 


Tyr 


Glu 


Gly 


Tyr 


Phe 


Leu 


120 










125 


CTC 


ATT 


TTG 


AAA 


AAA 


GAG 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 










140 




ACT 


GTT 


CAA 


AAC 


GAA 


GAC 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 








155 







GAT ACA AAA 
Asp Thr Lys 
95 

GAT AAT AAG 
Asp Asn Lys 
110 

GCT TGT GAA 
Ala Cys Glu 

GAT GAA TTG 
Asp Glu Leu 

TAGCTATTAA 



AGT GAC 
Ser Asp 

ATG CAA 
Met Gin 



AAA GAG 
Lys Glu 
130 
GGG GAT 
Gly Asp 
145 

AATTTCATGC C 



CACTTGAGGC CAGGAGTTCA 
TTCTCTACAA AAATAAATTT 
AGCTACTCAG GAGGCTGAGG 
AGCTATGATT TCACCACTGC 
A AAA AG AAA A AGAAACTAGA 
GCCGTGAATG GT TAT TAT AG 
TGCTGGAACT CTACTTAATC 
GTAAGCTGTT TGATGTATAG 
CAGGGAGAAT AGGAGATTCG 
TTTTTTTTAT GTAACTCTTG 
AAAACAAACT TCATATATTC 
CTCTATAG GAA ATG AAT 

Glu Met Asn 

85 

ATC ATA TTC TTT CAG 
lie lie Phe Phe Glu 
100 

TTT GAA TCT TCA TCA 
Phe Glu Ser Ser Ser 
115 

AGA GAC CTT TTT AAA 
Arg Asp Leu Phe Lys 

135 

AGA TCT ATA ATG TTC 
Arg Ser lie Met Phe 
150 



10576 
10636 
10696 
10756 
10816 
10876 
10936 
10996 
11056 
11116 
11176 
11233 



11281 



11329 



11377 



11425 



11464 



( 18 ) INFORMATION FOR SEQ ID NO: 18: 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 471 base pairs 

( B ) TYPE : nucleic acid 

( C ) STRANDEDNESS : double 
< D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA to mRNA 
( vi ) ORIGINAL SOURCE: 

( A ) ORGANISM : mouse 
( G ) CELL TYPE: liver 
( ix ) FEATURE : 

( A ) NAME /KEY : mat peptide 

(B) LOCATION: 1. .471 

( C ) IDENTIFICATION METHOD: S 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 8 : 



SEQ ID NO: 18: 



AAC 


TTT 


GGC 


CGA 


CTT 


CAC 


TGT 


ACA 


ACC 


GCA 


GTA 


ATA 


CGG 


AAT 


ATA 


AAT 


Asn 


Phe 


Gly 


Arg 


Leu 


His 


Cys 


Thr 


Thr 


Ala 


Val 


lie 


Arg 


Asn 


He 


Asn 


1 




5 










10 










15 




GAC 


CAA 


GTT 


CTC 


TTC 


GTT 


GAC 


AAA 


AGA 


CAG 


CCT 


GTG 


TTC 


GAG 


GAT 


ATG 


Asp 


Gin 


Val 


Leu 


Phe 


Val 


Asp 


Lys 


Arg 


Gin 


Pro 


Val 


Phe 


Glu 


Asp 


Met 






20 










25 










30 






ACT 


GAT 


ATT 


GAT 


CAA 


AGT 


GCC 


AGT 


GAA 


CCC 


CAG 


ACC 


AGA 


CTG 


ATA 


ATA 


Thr 


Asp 


lie 


Asp 


Gin 


Ser 


Ala 


Ser 


Glu 


Pro 


Gin 


Thr 


Arg 


Leu 


He 


lie 




35 








40 










45 
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TAC 


ATG 


TAC 


AAA 


GAC 


AGT 


GAA 


GTA 


AGA 


GGA 


CTG 


GCT 


GTG 


ACC 


CTC 


TCT 


192 


Tyr 


Met 


Tyr 


Lys 


Asp 


Ser 


Glu 


Val 


Arg 


Gly 


Leu 


Ala 


Val 


Thr 


Leu 


Ser 




50 










55 










60 












GTG 


AAG 


GAT 


AGT 


AAA 


ATG 


TCT 


ACC 


CTC 


TCC 


TGT 


AAG 


AAC 


AAG 


ATC 


ATT 


240 


Val 


Lys 


Asp 


Ser 


Lys 


Met 


Ser 


Thr 


Leu 


Ser 


Cys 


Lys 


Asn 


Lys 


lie 


lie 




65 








70 










75 










80 




TCC 


TTT 


GAG 


GAA 


ATG 


GAT 


CCA 


CCT 


GAA 


AAT 


ATT 


GAT 


GAT 


ATA 


CAA 


AGT 


288 


Ser 


Phe 


Glu 


Glu 


Met 
85 


Asp 


Pro 


Pro 


Glu 


Asn 
90 


lie 


Asp 


Asp 


lie 


Gin 

95 


Ser 




GAT 


CTC 


ATA 


TTC 


TTT 


CAG 


AAA 


CGT 


GTT 


CCA 


GGA 


CAC 


AAC 


AAG 


ATG 


GAG 


336 


Asp 


Leu 


lie 


Phe 


Phe 


Gin 


Lys 


Arg 


Val 


Pro 


Gly 


His 


Asn 


Lys 


Met 


Glu 








100 










105 










110 








TTT 


GAA 


TCT 


TCA 


CTG 


TAT 


GAA 


GGA 


CAC 


TTT 


CTT 


GCT 


TGC 


CAA 


AAG 


GAA 


384 


Phe 


Glu 


Ser 
115 


Ser 


Leu 


Tyr 


Glu 


Gly 
120 


His 


Phe 


Leu 


Ala 


Cys 
125 


Gin 


Lys 


Glu 




GAT 


GAT 


GCT 


TTC 


AAA 


CTC 


ATT 


CTG 


AAA 


AAA 


AAG 


GAT 


GAA 


AAT 


GGG 


GAT 


432 


Asp 


Asp 


Ala 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Lys 


Asp 


Glu 


Asn 


Gly 


Asp 




130 










135 










140 












AAA 


TCT 


GTA 


ATG 


TTC 


ACT 


CTC 


ACT 


AAC 


TTA 


CAT 


CAA 


AGT 








471 


Lys 


Ser 


Val 


Met 


Phe 


Thr 


Leu 


Thr 


Asn 


Leu 


His 


Gin 


Ser 











145 



150 



155 



(19) INFORMATION FOR SEQ ID NO: 19: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 9 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE: N- terminal fragment 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

SEQ ID NO: 19: 

Asn Phe Gly Arg Leu His Cys Thr Thr 
1 5 



[Brief Description of the Accompanying Drawings] 

FIG. 1 shows the structure of the recombinant DNA 

pKGFHH2 . 

FIG. 2 shows the structure of the recombinant DNA 
pCSHIGIF/MUT35 . 

FIG. 3 shows the structure of the recombinant DNA 
pCSHIGIF/MUT42 . 

FIG. 4 shows the structure of the recombinant DNA 

pBGHuGF. 

FIG. 5 shows the structure of the recombinant DNA 
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pKGFMH2 . 

[Explanation of the Symbols] 

KGFHH2 cDNA: A cDNA encoding the IL-18 according to 

the present invention. 
1GIF/MUT35: A DNA encoding the IL-18 according to 

the present invention. 
IGIF/MUT42: A DNA encoding the IL-18 according to the 

present invention . 
HuIGIF: A chromosomal DNA encoding the IL-18 

according to the present invention. 
KGFMH2 cDNA: A cDNA encoding the IL-18 according to 

the present invention. 
5S: A gene for 5S ribosomal RNA. 
Ptac: A tac promoter. 

rrnBTlT2: A termination region of a ribosomal RNA 
operon . 

AmpR : An ampicillin resistent gene. 

pBR322ori: A replication origin of Escherichia coll. 
CMV: A cytomegalovirus promoter. 

IFNss: A nucleotide sequence encoding a signal 

peptide for subtype a2b of human inter feron-a . 
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[Document: Name] Abstract 
[ Summary] 

[Object] The object of the present invention is to provide 

a novel and effective osteoclastgenic inhibitory agent. 
[Means to Attain the Object] The object of the present 

invention is resolved by an osteoclastgenic inhibitory agent 
which comprises an inter leukin- 1 8 and/or its functional 
equivalent . 

[Selected Figure] None 



a ^ i ft if /f 

PATENT OFFICE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

th m # n b 

Date of Application: 1 9 9 7^ 2^250 
#j M. # 

Application Number: g i^fpjgg^ 0 5 5 4 6 8^ 

A^plicanffs): ^ **^*±#M£#Kf:^#f2Sm 



1 9 9 8^ 3^200 



Commissioner, 
Patent Office 



rniiE*-^ mmn ¥ 10-3016074 



Hft^L 9 — 055468 



[ft*] 



10053901 

^ 9^ 2H25H 

#fF^«W t£# #^6 IS 
A61K 38/19 
C07K 14/52 
C12N 15/19 

8 

■5 s ^- h;* > F • • if • =L — A-is^ 

4 - • • *;i/aK;i/> • t> K • -fe^r y h • ^>-tr > 
V • ^ y^^ ^-=l~ b • • ^^-V • U if-^ 

, 4 1 fc? # b'J7- ~7 4 vVU4 306 

5. ^--x h^u r&n 

"rrt — b * y b • -fr-f • i/y. -if • ii^-J/f 

w - • • • t> F • -fe-r y b • tr 

x y • -y F • *-f ■ * ii)\> • u -if--^ 

, 4 1 YfZ b V 7 • AU- F • -7 4 VVUA 30 6 

5, y^#P 

n n ;i/ • i/ a >f • /ft — ^ y F 

=^mmmmmm 3 t b i s#7-^ 
mm 



1 



HifiE#¥ 10-3016074 



4#¥ 9 — 055468 



000155908 
700 

|S8aj»|5fllJUTfrre# 1 TS 2#3# 



2 



mtiEif^^ 10-3016074 



9 — 055468 



[#fFff*<D«gH] 

m'wmmmj&mwmo 

7 ^ /mmwzmisT^zm^m 1 > 2x1^3 izmmcom-^mmmmmMo 
[«#^5] -r>^-n^^>- 1 8#t: hmmv&zm^mi. 2. 3 

2. 3. 4. 5, exituzmmcDWi'Wmmm^mwM. 

[0 0 0 1 ] 

ZL©56«li, 4 >*-u4*> - 1 8 (j^T. r I L - 1 8 j ^s&IB-f ) 

[0 0 0 2] 
[t«CD&ffi] 

1 10-3016074 



Sfc 5p 9 — 055468 



[0 0 0 3] 

-r^p>- l^pasa^t it-f>^-n^^>- 4^#st§g$;riTv^K: : kJ&j;b 

[0 0 0 4] 
[0 0 0 5] 

[ma & mvtt & t=. & (D^m 

[0 0 0 6] 

I L — 1 8l±&3g&lCfctt5ft#fe^&©'T?&£-9-'f 

- 1 9 3 0 9 8#^#&t>V\;i/^r ■ JriiU^h F*-f^-J, |3 7 8i, f| 
6, 5 5 2^ 8 8 75M9 H ( 1 9 9 5^) IC Jt, £> *l & «fc 3 IC , > # - 7 ;n 

y>-t;i/-t7MA;ni/-j, il 5B#, 4, 2 7 4 M4, 2 7 91 



2 



10-3016074 



iff 5p 9 — 055468 



(1 9 9 6$) ICfcWSfilgJCLfc^oT, I L- 1 8£P£5fl»£*l<g>J:-5K:fco 

fc 0 iL-i8n &^ffi^m&c£^T£3iv£i»fCh Lxmrnts^oz--? 
--tagf (jkt, tgm-csfj fcB§iB-rs 0 ) <D&&*mm'?&&9L. 
^n^mmvx^^. 

[0 0 0 7] 

miZ £ tt£gB«# 7 tC^-TT 5 ^gftSB^lISr^-rs I L - 1 KtSti© 

75 yUlE^JS^i-S I L — 1 8^r>*^©^|g'f4il*^^^#lfflSg^^^?:0^ 
tcpiWf Z^tRTf. ^©PfiiiiiiHtgS I L - 1 8 

[0 0 0 8] 

& § ffiitmMMf&mmm iz «k u -t § ^ © t* & * 0 

[0 0 0 9] 
[^^(DH^CT)^] 

rCD^HH(Z)^#imJ3S^mi®»mtt I L — 1 8Xli*©«£Btt^!Mfc£-£A/T'fc 
StjCDTfeSo I L - 1 8hH I L - 1 8 £ L T (7)_L ^'f£JC 

= i<Z)56^T*M^S I L- 1 8 t. LTte, WTLlf. rpmB<D&&TS. ;mw&&}n 
LTBB^lCfcttSBBflf*-^ 1, 2&tf3i:, 3 £ (C@B^J#-^ 4 5 IC^T 

^5 1 L-l 8^^(f5^h#T^5„ *TO«TVO^figf£if#f££:d: 

3 miE#¥ 10-3016074 



9 — 055468 



IfetO^tSo J»£#|g'f£S§^f*:£: LTtt. Mill III £&mAlz «fc £ 
#«¥9 - 2 0 9 0 6-^©H^iJ«(C. I L- 1 8 L T ©'ffiSC * L 

V*5. $f)fCtfe, #M»T^e>$ltg'f4if^#£te. z> & I L- 1 8 

©i^IL-l 8 XW:-£<Z)«fBteIM!Mfc (J^T. 4$lCWTbfc^l&y I L- 1 8 

^^©^tgttM#^ow#^^-^T r§giL-i 8j tmm-t&o ) m 
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T> thIL-18&3- KtS c DN A^^$tlfcg#^^TIg^^^D 
NA f P KGFHH2j £tMb£ 0 *J7**c <fc U ft?#r L £ d 5. 01 

{C^t-^^fC, ^KDjjg&ADN AlCte^Tli, ffi^Jit £ W -6 gS?'J#^" 8 lzB~t 

7 tfifIE#¥ 10-3016074 
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Jfi3£BB#I&#tfKGFHH 2 cDNA^T a c zfU =E - # ©T^tC^^S ;ftT 
V^fc. ^ffllfltiDNA PKGFHH2I1 BBflWCfc 1 

T'^ofe 0 *r&t)-b» rtie>r ^ >>&ffi#IW:-£*i-etU -e©iB^J#-^8lCa%Lfc 
tSSfflflllCfcttSfM 3#@. f8 8 1 0 5#g, f4 0 0 7JM4 

2 0f g, ^151 1 6 5#S^l?>*||2 1 4 2 2 8§@©^SlC «fc y n 

[0018] 

£ <btC|HC<#|i§^8 - 2 3 1 5 9 8^#lCgS«S*lfc*ajK:Lfc*«oT, 
^©liADNA pKGFHH2$:^lliY 1 0 9 0S (ATCC 3719 
7) lc#AU *g#U i4$tife^'J/<^f K?:^^;r7^-f^-^nv 
h^7-r -tc «fc y»3aufci:r5, *BfS9 5%^±©M^ti ML-l 8#, 

1 1 3 fc « 2 5 m g ©JKlTf r0«8tML-18S:, H 

CmHAlC J:S#|»5p8 - 1 9 3 0 9 8 #^#ICSH«S tlfc^&lC bfe A^o T. 

©fffgt: ML-l 8©#g«S©#^ET"eS*6lC £ yttfi&AJ: ygURL-fcfc h 
U >7t«S:«ttSi:. #&£-frfe*fggt: ML-l 8 <Z)aS&C#c# L I FN 

- r ©jg£#a#>e>;fl, I©SI^IL-1 8*\ ^fi^ U >/n°^{C 

I FN- r ©S^&il**rs^ifef^MS:^"rs^^^«lf8Stifco =l- • 
>T- • l/A'J^ r^^T^-V-J x IS272#, 68 0 7JM6 8 51 ( 1 9 7 0^ 
) Izm&Ltc.lSmcmVT&i&TtgiftT'Z S D S - tfV T 9 V J17 $ Ftf)im% 
fam-t&t. ft^-Al 8, 5 0 0 + 3, 0 0 0 ^>h>i:ffi§fSfiSCI FN 

- rSI*IB*>SifcS^> KfcaVT— lit S£lc Lfctfv^ n v h 7* 
^t5t, 4. 9±1. 0lC««^S:^Lfco ■^ONjfcSgfcS&lCL.fctf 
wt-3f > - x;i/v— gg©^"n-r^ > • i/-^r>i+- ^4 7 3 AMj fcJSvT^ 
«f L t z: 5 > BB^©BB^J#-^ 8 izffim U T ^ / ^SH^'Jtc (c * 

[0019] 
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mmm 2 3 

<tML-i 8 0)mm> 

rnvmrnAizzzmm^-s- 6 7 4 3 4#©wm#^iB«©^icbfc^oT 

§|#3»*«IilS«c©-'a7?«)STHP- llfflfig (ATCC TIB 2 0 2) £#fl£ 
^n-7h^77-f-i:J:yfibt, 3f*§gn ML-l 8 5:;^^^- lC^fc 

»; &j 5 0 n g 0>JK*"e»fc o 
[0020] 

Z:©»a8t ML-18S, [sJD<#l^¥8 - 6 7 4 3 4 #©0^HH#^fB«© 

Lfeo 305»sgn h i l- 1 8<D&mmm<D&&T-v%Wiizj: vmn 

SlC##Lfc I FN- 7©g£#fB&£:ru ;©tlIL-l ^^ffl^M 
II&T*&S U WWc£tt5 I FN - T«M?:i^tS4^M&ttSIi:^ 
fitfg£*l7c 0 n- • ^- • l/AU^ r^-T^^-J , f 2 7 2^, 6 8 0 6 
8 51 ( 1 9 7 0^) SC$g^L-£#&UC*jlDT, M^MtLX 2% (w/v) 

?I1 8, O0OM 1 9, 5 0 0 #)l h>i:ffi3tSfit(C I FN- 7 Sl^tg 
&<£>^fc£^> K^Lfe. £ |WI C < #H¥ 8 - 6 7 4 3 4 #©^*HSlC^ 

. h- FODS-120TJ (Z)^^A?:fflVNfc^M^<*:^ n V h If 5 7 4 

®l^I*lcfcWSBB^J#-^ 1 0. 11, 1 2&t;i 3lCatf ygftHB^J 
##e>*ifc„ ^*i<b7 ^ 7^@H#Bi> 62#I^fc;J3W<5SiI#!#-^6lc^ 
LfeT ^ ^gftBB^JlCfc^S 1 4 8 75M 157#g, II 1 3#B, ^4 5 75 

9 ailE^^ 10-3016074 
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BB^J&^-r y, -€-©fiB^J##l. 2, 3, 4 5 ICa* L^SP^T ^ 

[0 0 2 1] 

rauffiKAJc<fcs4fS¥9 - 2 o 9 o 6 ^(DrnmrnizmM^mzLfctf-DT 

> fB#J3ttf>BB#!#-£ 6 izB-tT 5; ,/ BfcBB#J ic 33 & 3 8 #g©^x5M > £i2 

>Cg^bfct M L-l 8#tgftit##;£n- £ D N AtfmmZ tlfc, & 
MM4«iDNA r P CSHIGIF/MUT3 5j £tTOL.£„ ^ 
tfdfS/SSJc J; y»«f 02 ic^-r <fc e> IC, Z1C£>M#|X-D N A&C33 V^T 

- ^>=r ri/>-^-;i/ • • ^ U^ra7- • A>f tfn £/- 
j, 11 8 51, 22 7 75M2 6 01 (1 9 8 5^) lC?g£ LT^ 5 fc: h >f > # 
-7iD>- a lc33tt-£^:f 2 b (D is y± IV^-J?- K&rn- Ft-5fiS 

ttSDNA flGI F/MUT3 5 J $ f©TlCl 

^0H^3F>^#$Lt^fe 0 iCDDNA««n-Kt5r^;tSI!Itt, ffi#I 
* JC 33 £ fg^fj## 1 4 IC#IB L CT i: < , gB?'J3i IC 33 W S SB?'J#-5§- 6 33 £ 
r S ;iS?JO!3 8#@©S/^-r->f U >IC $6 8#g(7)i/7^^ 

fc, r©DNAS, BB^lCfe^SBBJlf^ls 2, 3 iZB bfe-T^T© 

T 5. 7^E@B^Jil. BB^J##5 JC^LfeT^ ;KI?!IOi5©r5 7^©i/X^-f 

BB#Uc3SttS*£4 6M6 3#g. ^8 8M1 0 5#g. $4 0 0 75M4 2 0 
#g, $15 1 1 6 5#g&tf^2 1 4 75M2 2 8 # B ©i&^iC J: U =f - K 

[0 0 2 2] 

1 0 ftfiE#¥ 10-3016074 
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$ e>&C|1fDffi]§iA&Cj:£#J8g^9 - 2 0 9 0 6 ^(DWmmizmM&Jjmz L 
^oT, r©«DNA p C S H I G I F/MUT 3 5 T7U^^KU 

+) i ;b(Z)^li{cffi5Ri-^^'fb^JiS©-'mT^^cos- imsk (atcc crl 

^D7hy77^-i:j:'j»su, wagu h i l — 1 8Wtm&mm<b*mmm 

ilmlSfcU»4 0ng©l|!:iTffffc. ^LT^^^C. 9 - 2 0 9 0 6 

^<DTO«iCsB*(M^CL£#oT, £©3fMSfc: ML-l 8«gtt^$: 

Si:fi*fSMai©-l-e$>l>KG-lM (ATCC CCL 2 4 6) £ 

mm-tzt.. ^^itr^mm^ m l - 1 smm^mm^ommiz^vtL i f 

ItfflKG- lifflliglcJSttS I FN - r Z&'fofiFM&Jiir & z £ 

fimuztitco n.- • >r- • i/i*y # r*>f ^-v-j . Ig2 7 2#, 6 8 0 75M 

6 8 51 (1 9 7 0^) tC$g^Lfe^^JCmCT, S^FJh IT 2% (w/ v) 

y^Tf-h W h-;i/#^ET-es D s-tKUT^ u;i/T^ Ky;i/«^cacSft"r&i:. 
^fii8, oooMi 9, 5 o o V yizffi^-t I FN- r i£a* 

;i/V-^tf)^n^-f > • -9— IT 4 7 3 ASj *m^XftffiLf=.£z\5, 

[0 0 2 3] 

mcmmAiz Q -2090 6^©^jffl^csB«©:£&cLfc#oT 

U>tC> $6 8|g0y^r^>?:t'J>i;, f| 7 6 # g <D > £ T 5 - 

>i:, f l27#|©i/^f>f>S:tiJ >i:fiilfet ML-l smm^mrn 

1 1 miiE^^P 10-3016074 
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KtSDN A&mM&ftlL. S^ttJSnriB&jffitft^. D N A fpCSHI 
GIF/MUT42J ZMmLfe* * i/WZ <fc U »«f L £. Z. 5. 0 3 tC 

^-r<fce>fc r dnaic as ^tt±, • 

JV ■ 7t7 • =E l/^ra5- • AjitU S?-J , il8 5#, 2 2 7 #S 2 6 OH ( 
1 9 8 5^) £$g£LT^Sfc h-T^^-^oin^ - a iZtSft&y-fZJ Z? a 2 

fc^SBB^I##l 6tC^UfcSliBB^IS:^'rSDNA IT I G I F/MUT4 2 J 

NA^-Ftsr^; iftBB^i se?m \z & w z> mtm^ i 6 \zm^ u & ^ h 

NAtt, BB^tCfeWSBB^lI##l, 2. 3&t>*4 ICasLfc-f ^T©7 5. J mm 

pit. mwrniztenzmpm^siz^Lt-T^ ;mmm<D%i5(DT^ jwlw?. 

6lC^Lfc£ISBB*JlC£W-&fl54 6 3#B, I88M1 05#S, ^4 

0 0M4 2 0fS, 1151 Ml 6 5#S&tf&2 1 4 2 2 8#Btf)J& 

[0 0 2 4] 

$ e>lCHUffiSAtCJ:S^S¥9 - 2 0 9 0 6-^(Z)0^M»tCfB«(»^^iCLfe 
#oT, ^(7)$figlx.DN A p C S H I G I F/MUT 4 2 C O S - 1 MM 

^ 7 >r -ic<fc lt, «ssfc: h i l — 1 8mn&mmft*:®mmi&im 1 ^ 

tU^)2 0ng©flKiT'ft o f lt$f>[C, 4«¥9 - 2 0 9 0 B^CDmMm 

izmm<D^mzLt=.^-ox. zwmm^h i l- 1 8mm&mm>fo*:. mz^-t 

ml-1 smm^mmfoo) &mmm<D&&Tx kg - lmmzmmtzt. # 
fi^-ttfc^^t ml-1 8mm&.mmft<Dmmiz&&ist=L i fn - r <z>jg£# 

1 2 miE#¥ 10-3016074 
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muiajcsws i fn - r ©Mi^&si^-rs^ftf^MSr^-rszi^j^fltKstifco 

rL _ . jy- . isj* 1; # ^ |g2 7 2#, 6 8 0M6 8 51 ( 1 9 

70^) izm&LttmzmvT. m^mt.^-c 2% (w/v) ^M/>f h 

-;i/#STt- s d s - /K u 7^ 'J ^ F^;HMits t , ^ii8, 0 

0 0 #M 19, 500 byizffim-tz&mz I FN - r3&aMB&s£fcs>* 
>F£^b£ 0 ^(DN^£^&UCLfe2Mv\°-df > • ac;i/T-$gc7)^n 
■5M > • !r>-*J— r4 7 3 Alj &m^T##fUfci:3.5, BB?tI*©BB^J# 
-*§• 1 6 {c{#fHL£T ^ y BftBB^Jlcfctt£N^Sggp#©T^ ygftlB^I fc^ic -St 

[0 0 2 5] 
[^1«|5] 
<tML-l 8 (£>|§§5D 

racffiSAic«j:s#H^8- 18530 s ^(DmrnmizmMcoiimzirfrtf-D 

X. M V I L- 1 8 £n- KtS^MDN A#5t*£$*lfc. efcM£SP»TfBfc*B 
MDNA rpBGHuGFj £M§£L£„ »J *Mff bfc i: £ 5 

, 04 (C^-TJ: -5 iC3 ©IMDN AtC33V*TW:, h I L - 1 8 £ n - Kf5 

uIGIFj 0JIS#3gH i n d III fC J; S«»rSP&©TSiglC5tMS tlT 
V^fco fB^lCfeWSBg^J##l 7lCatf .fc^lC I0»DNA THuIG 

1 Fj ttl 1, 4 6 4 bp < fc^ J ;'J, Z. ©BB^J© 5 ' Jfclffi <fc l Jl8 3 1 , 4 
5 3 # g , £11, 466 TbM 4, 8 4 8SB, ^4, 984 ftM 6 , 3 1 7 # g 
2kXfi&6, 4 5 2 7^1 1, 2 2 4f gi:fifit64l©^>hD>[CJ;'Jx^ 
V>^^^$tLTVN^«fi5cT?S>ofe 0 3tnb-f > h n y &Bft^ 3 5 
' 3zm<£ 'J^3M1 1 4 4 3#g(7)&Stet: hIL-l 8 gtfigft: £ =2 - Kf€> 
SP#T?&y, ££>ic;i0rt, ^4 8 6 6 75M4 9 8 3#gC0^»ti^ftfe-5tl h 
IL-1 8&3-KtS^"e*ot. ICDNAit BB^ICJSWSBB 

1, 2. 3, 4 tc^LfcT^ 7 fiftSE^J & n - K^SSSffi^lfc^T 

1 3 ffitE4f *F 10-3016074 
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7lC^-raSS^ItCfeW*^4, 9 1175M4, 9 2 8#g. ^4, 9 5 3 7bM 
4, 9 7 0SS, *1 1, 3 7 2J5S1 1, 3 9 2#g, ^6, 3 5 0 7bM 6 , 
3 6 4#IM6, 4 1 3M6, 4 2 7 # @ ©J&glC <fc »J 3- K3*lT V*fc 

o 

[0 0 2 6] 

$ ^iC|H^<4fM¥8 - 1 8 5 3 0 5#<©^|B#lC|E«©**SlCbfc^oT, 
^©liiDNA pBGHuGF^ ^ -V X • J\ AX 3? -#P^*ffl|gffi5f5 

©ttft*»i& , T?2>£CHO-K IBM (ATCC CCL61) tC^AU ig*L 
> ^*±tiCTHP- lM&filTifclIMfflli £#M2-frT. £ 

, JfiHSfc ML-18 £ig##Jl 1 ^^U^jl 5mg(Z>iR*T*^fe„ f bt$ <b 
IC, ^ffl«ghML-l 8$:, |WJC<#JS¥8- 1 8 5 3 0 5 -£©93*111* £ SB 

fltisLfco -tfcfctu r©3»is{fc: h i l- 1 8<D&mwkme>&&T-enmz& y 

iSAi ygfcJfcL-fcfc h y >^f^§«t§t, #££l*fc*it$gfc ML-18 
©«gtC&#Lfc I FN- 7C0jg£#gg»£*U 8^ 

^«T^-g>y >A$ucasws i fn - y <D&£.*nm't zn-t&z. 

tt>mU^tlf^ 0 i-^--l/A'J!!jtr*vf^-j ( $2 7 21, 6 8 075 

S6 8 5i (197 o^) izm&Lttmzmcx, m^mz. it 2% (w/ v 
) ^f^-h i/>r h-;i/#^T"es d s -zKy r ^ u ;i/T^ K^M^itsi: 

, ^?11 8, 0 0 0 751 1 9 , 5 0 0 #)\sh>lZffim-tZ>&W:lZ I FN- rl 
mm2b*3c.fc&A> F^lfc. -e©N*Sgl±, aJ#I*©BB#J#-£ 1 7 ic 

{#fEL£T^ ygEiE^I©'?*), I L- 1 8C&N*S8g|S#<Z>y S ygftBB?!! 

[0 0 2 7] 

< V 0^1 L - 1 8 <Dmw> 

1 4 10-3016074 
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0. 5 m 1 ^fcfotgiZ 2 5 mMMv^*i"?A5: 8 u 1 , 1 OXPCRii 
$^1 0^1, 2 5mM dNTPvyn^l/tl, 2. 5 ifife/ /* 1 T > ^ 
'J3!'^DNA^y^7-t'&l/iK 4OT¥8 - 2 7 1 8 9 ^31{CbE«£ tl 

8izm-tm.mmwzm^. m^m-^nzm^r^ jmmnwv* i l- 

188:3- -SDN A ^MSIx. D N A 2: 1 n g, @H?rjgltf)fB?rj## 7 lc£ 
^^N^^t>*C^^5£(Z)T^ 7mS2^J{CS-3^>ft:^-&^Lfe 5 ' -ATAG 
AATTCAAATGAACTTTGGCCGACTTCACTG-3 ' foZf 5 

' — ATAAAGCTTCTAACTTTGATGTAAGTT — 3 ' T&b£ 

S^7jc-e i o o fi i £ bfc 0 nmz.&>), z<DU&m%:9 4t:-e 1 4 3 
"cT-i^ng, 7 2°c-^i^rHi, dtfxf^-e-f ht-s-y--r 3mw* 

ILfet, $<bfC, 9 4°C-ei^K, 6 0TCTim 72°Ctrl^r4, rcDjilI 
[0 0 2 8] 

3©PCRi!|i:^ h^#^->§£:/^X5. F^?^~ TpCR-Scr i p 
t SK ( + ) J ^rS&lC Ife^oTDNA V # — i£&C<fc U jUbL/TIISIx. D 

1 Blue MRF'Kanj (CiALTiSKiLfc. iI«i#&5 0M 
g/mlT^t'i/'J^&^L-^'n^M (pH7. 2) tCg^lL, 37°CT? 

Jl*V - SDSM?r^ifflLTlimx.DN ASr^ltLfee dCDftBJ&x. D N A(D — BP 
^T-'^dpi/^iC J: U##r Lfe£^3. IH?0 31 CD ®2 1 8 tC^-Ti&S 

SH#Hc£tt<2> 5 ' ^mR~Cf3 ' 5M8lC-£*liP*lE c o RIWm%mJkZ$H i n 
d IHWmm ^©SB?!I##l 8{c{tf=HLfer^ y^SH^J 

&c & •§> n t^s^^ t>* c 3im <D^ti^^mikxy-m.mz wz> -r & ic u ^ -7°^ 
s@h?ii#-^k 2, 3, 4^tK5jc^Lfer^ jmuntti- Ft-s^sss^ 

1 5 ffifiEff ¥ 10-3016074 
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^1 8 6 3#@. ^8 5 1 0 2fg, 

m3 9 4#M4 14S@, il 4 8 75S1 6 2^S^^||2 1 1 2 2 5#g 
om^tc J: »; n- K£*iTV*fc. 
[0 0 2 9] 

^^T% f S IC b fc ^ o t i 'J ©fiii D N A M E c o R I &tfH 

i n d III T?3JWrgL Sii^DNA^^ Sf—is ay^cy h FDN A 
-i/a>'^*;h • A- > 2 j It, #£>;ftfcE c o RI-Hin 

d III DNAlitO. 1 ^ g fc ; ?&HCil!ire#*T?^WLTfcV^:77 , ;i/ 
7i/7S^7X^ K^^3! - fpKK 2 2 3 -3j 1 0 n g ^ 1 6"Cf3 0 frm 
iKJC5S1i:T5tiigUTaSSnriB«effiSI^.DNA FpKGFMH2j £#£ D ri>t:° 
hir^/i56JC «fc U, d DN A pKGFMH2T^HiY 1 0 9 0ft 

(ATCC37197) £?gjg<EiJIU #e>tlfc^R««» TKGFMH2J % 
SO/tg/mlT^t'^/'J^^tfL-^nxM (pH7. 2)lCgMlU 3 

-SP^CiiS© SD S -T;b* U^^riSM LTMm^-DN A pKGFMH2|| 
ffiL£ 0 2?-?:*-:* S/fcfelC J: U^lff Lfe^r 5, M 5 fC^i" <fc o IC, IMDNA 
pKGFMH2lCfe^Tli, SH^J^fC & tf 5ffi5!I#f 1 8 iC^f^S @2#I £^ 
tfKGFMH2 cDNAtfTac ^"D ^ - # <DT?jftfC5*^£ tlT V^ D 
[0 0 3 0] 

7t- b V V--f\Z j; Ullbfc L-^OXf« (p H 7. 2) iC, T>fcT2/U 
>^1S5 0 il g/m 1 ilft-g^-McMlU 3 7TCfc#*|Jg^ ^SWKG 
FMH2l:gSb < liT> 3 7TCT* 1 8 B^ISig* L fc„ 2 0 1$^-77 

lZffiBtem-%i&$: 1 8 1 H »J, |SpBllca£gU T>tf i/U > 
, 3 7°CtC#£P^ _tfBT-#£«ig*« 1 % (v/v) ill, 3 7°CT-8B# 

(pH7. 3) &c#5g£-&. Stit#t, 5t>i>3*c <fc 'Jitt#i^l 

1 6 ffifIE#¥ 10-3016074 
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[0 0 3 1] 

m^t\t=.±mm2 1 izmmr > ^-v 1 omMiins (pH7. 

3) ZffimTyt — ^A#=4 0 %m%llZteZ>&oiZMz_. 

£ ib\Z±miZ.ffimT> : £ 8 5 % i&ftJ fC ft] x., 4TCei 
8B#[SIfit*fSL *&8, 0 0 0 rpmT'3 0 ^ISIjS^JBI bTtfclR £i« L fc. #c 
iZZ(Dmm*:l. BMlir^^^A^^tflOmMiiM (PH6. 6 

) Kmmi^xmi, 3oomi^u ^&§Tif&iej-*g«MTW{t$ 

"&TfeV^fc7T;i/Vi/riS F7i^t7rn-7. CL-4BJ »8 0 0ml 
©5tj^AlC^tf*rU *^A&«fifj&H— a«f?R-e^|fe, 1. 5Mfr£>0MlCT 
l^-t^Mr>^-^A©a^SHT, lOmMiiiil ( P H6. 6 ) £ S 
VI. 5T'I«Lfe. ^T^-^A^T^ lMtf (C^m$*ifeM# 
&£SlfcU 10mMi|ifl(pH6. 5 ) tC^f LT 4 "CT? 1 8 t$ 

ra^ff^> fftlOmMMill (pH6. 5) Tr^fSHti cE 1tT fe^fe77^ 
Yi/7I fDE A E - 5 P Wj ^J5 5ml ©#^A{C;ft^U7c 0 # 9 A 

, *7AtCl OraMiilil ( P H6. 5)£SV5. 5 VMtiL U m.iti~ h 

M§r±fBi:im«lCii$ibT^J9 mUU P B S izM IT 4 °C T* 1 8 B£IS33«T& 

7 5j (Z)^9AtcA^Lfeo 2 ^C#9AC|frP&P B S I FN- r 

•?^IL-18 CDlKStt, 1 l^fe»J|&3 5 0 w gtfeot. 

[0 0 3 2] 

Z\<Dmm^V7. I L - 1 8 #ri¥8- 2 7 l 8 9 -^^#tCfH«©^^iCL 

CKDW^v"^ I L - 1 8©#M^©#^ETT*^lC<fc 

#££-fr7cffl$^^X I L - 1 8 Lfc I 

FN- y<DM^U £*U ^©i|IL-18^ &^ffiS*fflJ3&T&£l$ltt 

1 7 ffiSE#^ 10-3016074 
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• >T- • l/A'J^ T^^f t-J > ^2 7 2^ 6 8 0 6 8 51 (1 9 7 0 

m izm&ist-JimzmvT. tt- s d s - y 7 ^ y ^ 

t^it^i:, ^ii 9, ooo±5, 0 0 0 #;vhyizffim-?z>&W:iz I 
FN- r nmffi$>Z>£t~Z>^> K£^L£c -££>N5fc3igte, @2^(Z)gH^J 

##1 8 c{^iHLfeT5. y Mmmz-&vz>Njfcmmizm^-t2>. mzm^i viz 

[0 0 3 3] 

mzm%k®\i ^mLxzL(Dmn^m^^ 1 l - 1 8gd£^#wco^t£ %\z 

[0 0 3 4] 
[^l»J7] 

[0 0 3 5] 
[^M 7 - 1 ] 

<GM-CSF©1M#> 

^/*v >to&ttmiz£vmn^frb!fcmzm~®.L. m*m®rpmi 16 

4 0 Jgifc (p H 7. 4 ) ic J: U 2f&#f^U£* 7 >f 3 -;i/_t&cSJg U 

jbfrmLTmmist-v y/mz 1 0 % u/v) ^i/M«siMifcRPM 

I 1 6 4 0§«(pH7. 4 ) iZ «fc irP^IWI-MtClffl^^l 
X 1 0 6 M/m 1 J; ? {Ci?^$i±, 1 2 0iJV7°U- hSC2ml/^x;i 

[0 0 3 6] 

su^, i (D^mz i'jffci L-i 8^i 0% ( v / v ) 17 s/^j&m 

&i£btRPM 116 4 (p H 7. 4 ) {C «fc y 1 a g/m 1 iCp$g 

IT. ±IB7*l'-h}:2 0 7512 0 0 /i l/7x;i/foML, 5 0 0 fig/m 

t=.'&, 5%C0 2 >f y*=LK-$rp. 3 7"CT"4 8^n^#bfe„ 
a:;i/*^^*±?f 0. lmlfoSKU If^iiMi^ci'iGM- 

csF^i&iSLfc. ihib#{c. i l - i 8 £>*£#i&L£:^£fg:tf, ±f2 £ m 

1 8 ffiliE4#¥ 10-3016074 



ftsp. 9 — 055468 



[0 0 3 7] 



I L - 1 8 »S • 


G M - C S Fg£M 


( n M ) 


< p g / m 1 ) 


0 


5 10 


0 . 7 


2 15 0 


2 . 8 


3 0 5 0 


5 . 6 


3 9 5 0 



f£) * : M2. 5jig/ffll03>*tA*'jvA^TfIL-18iaLfco 



[0 0 3 8] 

£ 1 ©*g^tt, mm^-t. lT3>^tA''J>A©MTt I L - 1 8 &f£J5 3 
■ItSfc, 9L^.UWmmt. LT(D'J >A$c# I L - 1 8 0>iR£lCft#LTGM-C 

Tti%isiD< gm-c s Fnm&zMm-tz^ttimmztifc-o — nwje 

O^-Xf^fc I L - 1 8 &CoV^Ji> HJ^M7 - 1 fffi^fck hCOjftMi »J 

#g,WJ7 - 1 lci|ICT^Lfcfc3 5, H 15 < GM-C S F SSI^f S 3 

[0 0 3 9] 
[IISfcM 7 - 2 ] 

[0 0 4 0] 

7-2 ( a ) ] 

~t~ -i — • 1 - • v — ^ > «b , r i/ -v - ;i/ • # • -t ;i/ ^ - • A >f ^- >r ^ ^ 

1 9 miiE#¥ 10-3016074 



# 9 — 055468 



h U-JK i56i (1 9 9 4^) , 35 7 #M 3 6 6 H^tC t»ia«83 tlT ^ £ 
x> U > • Ufcfzi-j] , ^17i (1 9 9 6^) , ^3 0 8 3 3 2lf 

izmmtstix^z ^z>iz y ffiitMM&nmte. ^mx&zzt.. mGwm&m®. 

*^7rZ-iz (J^T. ttrapj iiiSfH-rs. ) ?Sft^ttri:« #;bi/h 

rs/>-^-;iy • tfy • xdpx^U ^$Jl/^r^»J, ^182 
i (1 9 9 5$) , 1461 75M1 4 6 8 K tCfB«CD##M 
*3UCfc^T&. Mill let, 2 5-ytKD^S/^$>Dg, 7U7.&>f 

&>r >#-n>r 1 i (Dt> *><D\,*i?nfr(Dmttm&Lx&&m&ifc<Dmi& ( 

J^T. roCLj iH^IH-T-Sr tt)^S. ) I3T'M$ 
[0 0 4 1 ] 

-f^Mte. ^IC^fr^^CDgMMTSS: 0. 1% (w/v) n^^-if 

2% (w/v) T-vx/^-if (^h?@jri5S) mmhxmm^r^a •wmmma. s 

, 10% (v/v) a -MEMigifi (gT« ZK©H»M 

4 — 2 IT, rfgjfij fcv*?. ) 0. 4mlf, 2X10 4 <H©$DfS# 

3MW8Bi: 5 x 1 0 5 5%C0 2 >f # -p'g'T;- 3 7°CX 

7HTOf 3*l£|&i£*ffl8£Ufcc M©^x;i/T*t±, la, 25 

- vm Kn^f ->br# ^ >d 3 (ftj^MH^) TkXt-Ju ^ $ ypy e 2 (y^y 

2 0 10-3016074 



4f Ap 9 — 055468 



^ i/ tf # 5. > Dg^tf^n x # ^ > ^> E 2 £ i: & ic^M 6 iJJg L 

IL-18&0. 01 1 0 n g/m 1 <D ^-ftlfraWtg. t. <fc 3 IC^in L 

#3 H Sic. -?-4x-m©^ai;i/T-€-^*T*lcfflv>Tv%fc©^Hi-j|a^©«f»3Qi^ 

• xdp^/<U ^>^;i/-^f^»J, $182S(1 9 9 5^), 146 
1 1 4 6 8HtCfH«CZ)^^{C^oT, @5g U TRAP^ffiCSo^^l 

C©Hii4 - 2 £JiLT, ^T|WI-(D^*^$:4 i^i^foSlH, 

[0 04 2] 



10-3016074 



9-055468 



[*2] 



I L - 1 


8 g£ 




l «> j. ;u ^ 0 © 


( n g / m 1 ) 




TRAP Rttffl J&tt*2 


0 




— 




2 


0 




+ 


1 1 


0 


0 . 


0 1 




1 1 


4 


0 . 


1 


+ 


1 1 


1 


0 . 


5 


+ 


1 0 


6 


1 




+ 


6 


3 


2 




+ 


2 


9 


4 




+ 


1 


2 


8 




+ 




2 


1 0 




+ 




2 



ft) "1 : +ttl«. 25-->*trnm*^D3£tf7°nx?r 7V->*:/E2K*ft?fr8£10- 8 ll 
W10- T Mt«iJ:7Cttl/fc:t*3H/N-ttl»fiiWllH/4*otCi«to 
*2 : RHfefrT49x*T*i*fi->jkt*©WI**i/to 



[0 0 4 3] 

* 2 tc^-t «fc e> ^'K^MTttT RAP H'ftilW!!g0>7gf£l±« £: ^ if 18 ft <d ti 
, RltejTOlc;* *>lc I L- l 8 Z&tioLfc&T-l*. ffflISi:ft$LTTRAP 

R^fflII6<Z)7£jS#lfiW£*U I L- 1 8mmtfi 8 n g/m 1 J£U:<Z)fc£-£0lSW 

311 L- 1 8 {Ctefit^tC-f > • tf hmcfctt-SOC L?gf££|fiWt5^JB0>& 
§3t$:^UTS'J, S^CStl L-l 8 /»#M^/*£PI«-r&:: i: 

[0 0 4 4] 
[HJSfcfll 7-2 ( b ) ] 

2 2 10-3016074 



#5p 9 — 055468 



3T'Iffl»j7-2 (b) T*tt, HJWJ7-2 (a) 

s<fc„ la, 2 5 -V\L Kn3fS/bf# ^ >Dg . tfyZ/Vl/ 

n*^S:, -ttl-^tlJRSl 0" 8 M, 1 0" 7 M, 2 0 0 ng/ml, lOOng/m 
Utt2 0n g/m 1 £ & £ J: 5 C^JII L fcigife £ J§ V^J^tt, £T£OftM7 
-2 (a) (7)|^ffiMMi:|WI-C7)^&t:-^*Lfe 0 3*1 *> &BH£*fflS£: Lfc. 

W6ffi^MfcI L-18£l0n g/ml &Cgs2m L fefg±fi,$:#J V"* 

fcJW^li^TR6tt^iira-©^-e^ilLfco *g*^Hifc#J7-2 (a) 
£<TRAP»&fflj!&©»£it«Lfc, ^^H3 fC^f, 
[0 0 4 5] 



iiiiE4t¥ 10-3016074 



4f ¥ 9 — 055468 



<»«> 


I L - 1 8 *2 


1 ^x;l/3fc5<5 
TRAP Wr&mt&m-S 


D 3 (lO-'M) 


— 


9 4 


+ 


3 


PGE* (1(T 7 M) 


— 


7 7 


+ 


3 


PTH (20Ong/ml) 




6 3 


+ 


3 


I L - 1 1 (lOOng/iol) 




8 4 


+ 


3 


I L - 1 (20ng/ml) 




7 1 


+ 


3 



K) *1 : D 3 .PGE 2 .PTH>IL-llXffIL-l»>la, 25-f* tKnm* J5yD«*7*M*r ^y** 
yE*xl¥ftI**t>x-fy^-D-ftyllJlff'fy^-o^+yH % ttifftfIflT*l/fcIfc4iJ:7C*li 

"2 : +BIL-18«I10ng/Blt4iJt^i:*JU/ftCt*v-BIL-18«l0l6il»->fc:t*il/Ti l 5o 
*3 : RHIfe#T49i*T»t*ftr»*8*8¥M**(/feo 



[0 0 4 6] 

* 3 IC j^f «fc e> IC, Jft % IH4*fMT? tt^fc TRAP ittli^M £ & 

&fz. 0 ^tUCMU BH£*fMlC I L- 1 8 ZmULfz.m&lZit^irtl&T R A P 

2 4 10-3016074 
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[0 0 4 7] 
[HlfcM 7-2 ( c ) ] 
#CtC, J^_hHWJ7-2 (a) jBLTfM9LM7 -2 (b) IC J: »J fltfgS tlfc. ^ 

n l - 1 8 iz&z>i&itMM<DBf&(Dmm-t)\ mmih-i siz^vm^mm 

, ^tl^H^M 7 - 2 (a) f^Lfc<Z>£|s5-©^£/B^fco M © Jl ~£ It 

, ^©l^tt^fm^lHlca^© l a, 2 5-s;tKn*i/^$>D3 W^nx 
#ir s 7y*?yE 2 Z&tiu-fz tt^iz, $^{c (i) ^v)^gm-csf^u 

1 0 a g/m 1 «fc e>lC^iD-t€>A\ ( i i ) HtM6©^t1#fe I L - 

1 8&iSl Ong/mUftSi^jSilltS^, (iii) i HZfia Z. Z <b iZ 
jST^^GM-CS FjKU ^n-t;^#IM 10/tg/ml J: e>8s#tJ 

(iv)797GM-CSF (7^'J*i, • T> F • -r-f - • 

S/^-T-AXSS) lng/mU«:5J:^i:^tS*\ Xte (v) i 

v tC^Dx. ^ ^fcm^^^GM-C S F/K'J ? U—t-;VifLtti*mm 1 O/ig/ml 

#SsT?Jg#Lfc. «*«^»l7-2 (a) i:IHD< T R A P RH£*Wfl&0>8t£ifc 
[0 0 4 8] 
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[314 ] 







IL-I8 


GM- 


SGM- 






urn* 2 




CSF*4 


CSFW 5 


TRAPWlMTe 


N 


— 


— 


— 


— 


3 


p 


-f 








12 2 


i 


+ 






+ 


112 


i i 


+ 


+ 






3 


iii 


+ 


+ 




+ 


111 


iv 






+ 




4 


V 






+ 


+ 


10 6 



•1 : NB6fiM^.P(iSt»Sl^n?n$toiSIv!i.5iI(Dfi$<DSrftB-o 
"2 : ma,25-i'*trnm*?$;'D 3 Xff7' , tu?r 7^*>EzK*ft 
f til 1 1 o - 8 M I [? 1 0 " 7 M t 4 it ) <a % ft i fc : i * * L - - B n f n i $ il l « * 

*3 : +BIL-18«tl0ng/mlt65J:?i:SiU:i:*iU-BIL-18*iS 

*4 : +BGM-CSFtlJtO- lng/mlfctli^Cllli/fcCiiSI/^-BCM-CSF 

*5 : +iiSiGM-CSF* 0 'f^-f^umOng/mltUiiZiiitZtU 
{,N-B8GM-CSF**9^n-t*jS#tttU4>ofcC4tiUVSo 

[0 0 4 9 ] 

*4 IZTK-t&oiZ. TRAPlttltoMSI L- 1 8 lC«fc UiStJ^lCia 
WZtltz. (t&m&i i) #\ ^©PflS«, j5iV)XGM-CSF/K'J^n-t;i/ 

S FiCfe. I L - 1 8 i:IWI«(CTR A P m&mi&<W&f& £ Pfi«f S ftffl #fg«> 

2 6 Hi IS *f# ¥ 10-3016074 
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tltz v) t>\ ZOimWlt. fiiV^XGM-C S FsK'^n-tW 

3SIL-18 C«#i?»^/&fcM^SPim£> ±tlt, L - 1 8 fC J: 

[0 0 5 0] 
LlOfcfll 8 ] 

*s I^l^^SI L-l 8fflLD5 OH ^rtltfm^j&lC.fcoT^l mg 
/k g-e^^frMJ^±T*feofco CK&rfcliMSSt I L-l 8#fc b*1fe&b£.-fZ> 

o 

[0 0 5 1 ] 

^SI L-l 8{Cj;(Jii$tlM$tl^GM-CSFH 01BP|i 
38 ft, FHl;U^i9 6j ( 1 9 9 5^) , 4 9 8 75M4 9 9 HtCSE*£ *l 

[0 0 5 2] 
[0 0 5 3 ] 

[^iSM i ] 

<»J> 

CTfclt i% (w/v) t hM7;i/f^^^ti J 4SM*i:»Ji 

2 7 ffifE4#¥ 10-3016074 
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7bme<Dlimz£Vmfc<<^i?tlfr(D¥WiI L - l 8 £2mg/ml iZteZ>J:oiZ 
[0 0 5 4] 

ft ©^#«M^MJ tit ©ait J&BR&U J&**!l tlttffiT-fe 

o 

[0 0 5 5] 
[H»J2] 

<m,mm> 

&&M£lsX 1% (w/v) »fg1f^^>S:^tf*3lit«l>!K 1 0 0 m 1 fcHifc 
^J1M6 0JSICJ; y»fc^i**lfr©^gE IL-1 8 £ 5 OmgiiL 

[0 0 5 6] 
[0 0 5 7] 

[Hi£M 3 ] 

gzfeMt IT 1 % (w/v) h WM3-X£-g-fr£3l:&i£7R 10 0ml iCHSfc 
Ml #M6<£>#&tCj: U&fc^ftlfr©^ IL-1 8^5 Omg«L ftm 

[0 0 5 8] 

^zfc&(DmitmMmm'mmM£i<x(Dt&m&ttm£ Lxmmx$>z> a 

2 8 ftl24f ¥ 10-3016074 



9 — 055468 



[0 0 5 9] 

4 j R&tsnmh iy/\u-7.z^ti?nmmi . 4% (w/w) ##2. o% ( 

IL-18^CM> pH7. 2lZMmisT. lg3fey3SlL-l 8 
[0 0 6 0] 

[0 0 6 1 ] 

mmm 5 ] 

£-u »e>ftsm#4&&«&ic£yfr&UTSgi&i*t (ft2oom g ) ^^y^ 

iIL-1 8^t>^;i/$ >&^tl-? 5 tl^2 mg^-fr^M 
[0 0 6 2] 

[0 0 6 3] 

k.Lxmmx~&v. w*;i/i/»?Ajfii3ffi, «#*wflaM^tjp 

2 9 10-3016074 
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[0 0 64] 
[0 0 6 5] 

mtm^ : i 
mm^mm. f 

Asn Asp Gin Val Leu Phe 
1 5 
[0 0 6 6] 

m$m^ : 2 

BB#I0>S3 : 6 
BE#l©gS : F 

mm 

Phe Glu Asp Met Thr Asp 
1 5 
[0 0 6 7] 

mtm^ : 3 

SH^'JODM : T ^ 7 gg 

3 0 miiE#¥ 10-3016074 
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mwmm i-j* k 
mm 

Phe Lys Leu lie Leu Lys Lys 
1 5 
[0 0 6 8] 

m^m^f : 4 

BB#I0>:R3 : 5 

mm 

Met Tyr Lys Asp Ser 
1 5 
[0 0 6 9] 

mvm^ : 5 

BE^KBSS : 5 

mm^m : jm 
mmoymm : f 

Ser Thr Leu Ser Cys 
1 5 
[0 0 7 0] 

m#m-% : 6 

m&l<D&2 : 157 

3 1 ffif£4#¥ 10-3016074 
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yifsuv- : m.mvt 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val lie Arg Asn Leu Asn 

15 10 15 

Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 45 

He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

50 55 60 

Ser Val Lys Cys Glu Lys He Ser Thr Leu Ser Cys Glu Asn Lys He 
65 70 75 80 

He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 

85 90 95 

Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 120 125 

Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 

130 135 140 

Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 155 

[0 0 7 1 ] 
mWtt : 7 
BB#I©S3 : 157 

mpiom : y 5- j m 

3 2 tf}|£#¥ 10-3016074 
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mm 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn He Asn 

15 10 15 

Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 

35 40 45 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 

50 55 60 

Val Lys Asp Ser Lys Met Ser Thr Leu Ser Cys Lys Asn Lys He He 
65 70 75 80 

Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 

85 90 95 

Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 

100 105 110 

Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

115 120 125 

Asp Asp Ala Phe Lys Leu lie Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 135 140 

Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

[0 0 7 2] 
63#l#-£ : 8 
@S?0tfm$ : 471 

m<om : 

MPS<DMM : cDNA 

3 3 10-3016074 
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mm 



W&Zm-tm-B : mat peptide 
: 1..471 

: E 

TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT 48 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

15 10 15 

GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT CTA TTT GAA GAT 96 

Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG ACC ATA TTT ATT 144 

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 45 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GCT GTA ACT ATC 192 

He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

50 55 60 

TCT GTG AAG TGT GAG AAA ATT TCA ACT CTC TCC TGT GAG AAC AAA ATT 240 

Ser Val Lys Cys Glu Lys lie Ser Thr Leu Ser Cys Glu Asn Lys He 

65 70 75 80 

ATT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 288 

He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

85 90 95 

AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 336 

Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

3 4 10-3016074 
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ATG CAA TTT GAA TCT TCA 
Met Gin Phe Glu Ser Ser 
115 

AAA GAG AGA GAC CTT TTT 
Lys Glu Arg Asp Leu Phe 
130 

GGG GAT AGA TCT ATA ATG 
Gly Asp Arg Ser lie Met 
145 150 
[0 0 7 3] 

mzm^ : 9 

BE#J0D^$ : 11 
@E#Jtf)M : T ^ J Wt 

mm 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
1 5 10 

[0 0 7 4] 

m?m^ : io 

BB^J©SS : 10 

Ser lie Met Phe Thr Val Gin Asn Glu Asp 

1 5 10 

3 5 10-3016074 



TCA TAC GAA GGA TAC TTT 
Ser Tyr Glu Gly Tyr Phe 
120 

AAA CTC ATT TTG AAA AAA 
Lys Leu He Leu Lys Lys 
135 140 
TTC ACT GTT CAA AAC GAA 
Phe Thr Val Gin Asn Glu 
155 



CTA GCT TGT GAA 384 

Leu Ala Cys Glu 

125 

GAG GAT GAA TTG 432 
Glu Asp Glu Leu 

GAC 471 
Asp 
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[0 0 7 5] 

m^m^r : 11 

B2#J©*3 : 13 

mmnum : k 

V'rif* y bM : N5fcfig:7^^;* > h 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg 

1 5 10 

[0 0 7 6] 
BE#J#-i§- : 12 
mPKDMZ : 14 

btfu*?- : umvt 
mwmm k 

Thr He Phe He He Ser Met Tyr Lys Asp Ser Gin Pro Arg 
1 5 10 

[0 0 7 7] 
@B?fJ#-^ : 13 
BB^JWSS : 17 

He He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

3 6 ailIE#¥ 10-3016074 
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15 10 15 

[0 0 7 8] 
m$m-% : 14 
BB#I0>:5S : 471 

mm (Dm mm 

: mat peptide 
#&&tt : 1..471 

mm 

TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT 48 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

15 10 15 

GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT CTA TTT GAA GAT 96 

Asp Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

ATG ACT GAT TCT GAC TCT AGA GAT AAT GCA CCC CGG ACC ATA TTT ATT 144 

Met Thr Asp Ser Asp Ser Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 45 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GCT GTA ACT ATC 192 

lie Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr lie 

50 55 60 

TCT GTG AAG TCT GAG AAA ATT TCA ACT CTC TCC GCT GAG AAC AAA ATT 240 

Ser Val Lys Ser Glu Lys He Ser Thr Leu Ser Ala Glu Asn Lys He 

65 70 75 80 

ATT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 288 

3 7 ffifl*f#¥ 10-3016074 
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lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 

85 90 95 

AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 336 

Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT CTA GCT TGT GAA 384 

Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 120 125 

AAA GAG AGA GAC CTT TTT AAA CTC ATT TTG AAA AAA GAG GAT GAA TTG 432 

Lys Glu Arg Asp Leu Phe Lys Leu lie Leu Lys Lys Glu Asp Glu Leu 

130 135 140 

GGG GAT AGA TCT ATA ATG TTC ACT GTT CAA AAC GAA GAC 471 

Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 

145 150 155 
[0 0 7 9] 

mzm^ : 15 

mnco^ : io 
mpi&M : T ^ J w. 

m^mmm. f 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 

15 10 
[0 0 8 0] 
SB?!J## : 16 
@B?'JC9S£ : 471 

mcom : 

3 8 ffifE4$¥ 10-3016074 
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h7Hu : m.mvt 
mnoimM : cdna 

#$t£gt-riE-i§- : mat peptide 
: 1..471 

TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT 48 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val lie Arg Asn Leu Asn 

15 10 15 

GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT CTA TTT GAA GAT 96 

Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

ATG ACT GAT TCT GAC TCT AGA GAT AAT GCA CCC CGG ACC ATA TTT ATT 144 

Met Thr Asp Ser Asp Ser Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 45 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GCT GTA ACT ATC 192 

He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

50 55 60 

TCT GTG AAG TCT GAG AAA ATT TCA ACT CTC TCC GCT GAG AAC AAA ATT 240 

Ser Val Lys Ser Glu Lys He Ser Thr Leu Ser Ala Glu Asn Lys He 

65 70 75 80 

ATT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 288 

lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

85 90 95 

AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 336 

Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT CTA GCT TCT GAA 384 
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Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Ser Glu 

115 120 125 

AAA GAG AGA GAC CTT TTT AAA CTC ATT TTG AAA AAA GAG GAT GAA TTG 432 
Lys Glu Arg Asp Leu Phe Lys Leu lie Leu Lys Lys Glu Asp Glu Leu 

130 135 140 

GGG GAT AGA TCT ATA ATG TTC ACT GTT CAA AAC GAA GAC 471 
Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 155 

[0 0 8 1 ] 
@E?'J## : 17 
Sa?!l©SS : 11464 

mn<Dm : mm 
m<nm. : 

H5#I0>S^ : Genomic DNA 

m& : mm 

w&zm-tm^ : 5 ' UTR 

#^E&a : 1. .3 

ftmz&feLttm : E 

#M$:^t"IH# : leader peptide 
#£&S : 4. .82 

: S 

#^$:^t-|H^ : intron 
#£&g : 83.. 1453 

4 0 ffifiE^¥ 10-3016074 
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mmtigk-fm^: leader peptide 
#£&g : 1454. .1465 

: S 

#«^-TfE# : intron 
: 1466.. 4848 

#$C£^i-rsB# : leader peptide 
: 4849. .4865 

4S«&*"T8B-£: mat peptide 
i^£&g : 4866. .4983 

S 

mn^m-tm^ : intron 
#£feK : 4984. .6317 
4$«&fcj£Lfc:£i£ : E 
#«*"f IE"?!- : mat peptide 
^ft&fi : 6318. .6451 

: S 

mmZm-tm^ : intron 
: 6452. .11224 
: E 

: mat peptide 
: 11225. .11443 
: S 

mmzm-tm^ 3 - utr 

#&fefi : 11444.. 11464 

: E 

AAG ATG GCT GCT GAA CCA GTA GAA GAG AAT TGG ATC AAC TTT GTG GCA 48 

4 1 10-3016074 
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Met Ala Ala Glu Pro Val Glu Asp Asn Cys lie Asn Phe Val Ala 

-35 -30 -25 

ATG AAA TTT ATT GAC AAT ACG CTT TAC TTT ATA G GTAAGG CTAATGCCAT 98 



Met Lys Phe lie Asp Asn Thr Leu Tyr Phe He Ala 



-20 




-15 

X *J 




-10 






AGAACAAATA 

XlVJXlXlVJXlXiXl x XI 


CCAGGTTCAG 

VJ vjXi VJ VJ 1 1 VJ XI VJ 


ATAAATGTAT 

Xi IXiXiXilVJlXl 1 


TCAATTAGAA 

1 vj XI Xl 1 1 Xl VJ XI XI 


AAGATGTTGT 

Xl Xl VJ XI 1 VJ X 1 VJ 1 


GAGGTGAACT 

VJ Xl VJ VJ 1 VJ XI XI VJ 1 


158 


ATTAAGTGAG 

nil nnu ± unv/ 


TGTTTGTGTG 

1 W 1 1 1 VJ 1 VJ 1 u 


A GG A A ATTTG 

Xl VJ VJ Xl Xi Xl 1 1 1 VJ 


AGTGTAATAT 

Xl VJ 1 VJ 1 Xl Xi 1 Xl 1 


TAATGGGTGT 

1 Xl Xl 1 VJ VJ VJ 1 VJ 1 


TAAAAAAATA 

1 XI XI XI XI Xl XI XI 1 XI 


218 

LIU 


GTGGAGGTGT 

VJ 1 UUiluvj 1 vj 1 


AGAAATTAAC 

xi vj xi xi xi l i xi xi 


GAGAAGATGT 

vjuvjiin wii i vj i 


GGAAGGTGTG 

VJ VJ Xl Xi VJ VJ X VJ 1 VJ 


AGGAGGTTGT 

Xi VJ Vj Xi Vj vj 1 1 VJ 1 


GAGAGGAGGT 

Vj Xi VJ Xi VJ Vj Xi VJ VJ 1 


278 


GTGGTGGGAG 


TTTAATCAGC 

111 Xl Xl 1 VjXlVJ Vj 


AGTAGGTGAG 

ii VJ i XI VJ vj 1 vnvj 


TGTGGAGTTG 

1 VJ 1 VJ VJXl VJ 1 1 VJ 


GGAGTAAGTG 

VJ Vj Xi VJ 1 Xi XI VJ 1 VJ 


GAGATGATGA 

VJ Xl VJ Xl 1 VJ XI 1 VJ Xi 


338 


AAATGGGAGT 

xi xi xi i vjvj vjXivj i 


TTTGATGGGA 

111 vjXl 1 VJVJ VJXl 


AAATGGGAGT 

XI XI Xl 1 vj vj vjXi VJ 1 


TTTGATTGGA 

111 VJ XI 1 1 \J VJ Xl 


TTTGGATGGG 

111 VJ VJ Xl 1 VJ VJ VJ 


AAAAATGGGA 

Xi Xi Xi Xl Xl 1 VJ Vj VjXi 


398 


GTAGAAAAGT 


GGGTGGATTC 

VJ VJ VJ 1 VJ VJ Xi i 1 Vj 


AGGAAATAGA 

Xl VJ VJ Xl Xl Xl 1 Xl VJ Xi 


Xl 1 1 1 VJ VJ VJ Xl Xl Xl 


GGAAATTGGG 

VJ VJ XI Xl Xl 1 1 VJ VJ Vj 


AAATTATGTA 

Xi Xi Xi 1 1 Xi 1 VJ 1 Xi 


458 


AGAGATTGTG 

xi vjXi vjxi i lui \j 


TAAATTTAGA 

i n n xi iii xi vj xi 


GTTGGGTGAA 

VJ 1 1 VJ vjVJ 1 VJXi Xl 


TTAGAGGATT 

1 1 XI VJ Xl vj vj Xi 1 1 


TTATGTAAAT 

1 IXilVJlXiXiXll 


ATGTTTGAGA 

Xi 1 VJ 1 1 1 VJ Xi VJ XI 




AGTAAAAATT 

xi vj i xixixixixi i i 


GATTGTTTTT 

VJ XI 1 1 VI 111 1 


1 lllllllvJl 


GTTGGGGAGG 

vJ 1 1 VJ vj vj vj Xi VJ VJ 


GTGGAGTGGA 

VJ 1 VJ VJ Xl VJ 1 VJ VJ Xl 


GTGGGAGAAT 

VJ 1 VJ VJ VJ Xi VJ Xi Xi 1 


578 


CTGTGGTGAG 

Ul ul VJ VJ 1 VJXl VJ 


TGGAAGGTGC 


AGGTGGTGGG 

ix\J\J 1 VJ\J 1 VJ VJ VJ 


TTGAAGGAAT 

1 1 VJ Xl Xl VJ VJ Xl Xl 1 


TGTGGTGGGT 

1 Vj 1 vj vj 1 VJ vj vj 1 


GAGGGTTCTG 

vj Xi vj vj vj i l vj 1 vj 


638 


AGTAGGTGGG 

Xi VJ 1 IiVJVJ 1 VJ VJ VJ 


AGTAGAGGTG 

Xl W 1 Xi Wii VJ VJ 1 VJ 


GATGGGGGGA 

VJ Xl 1 VJ w wVJ wil 


TGCCTGGCTA 

1 VJ VJ VJ 1 VJ VJ VJ 1 Xi 


ATTTTTGGGT 

XI 1 1 1 X 1 VJ VJ VJ 1 


ATTTTTACTA 

1 1 X X X X X 1 1 VJ X 11 


698 


GAGAGAGGGT 

vjxivjxivjxivjvjvj i 


TTTGGGATGT 

111 VJ VJ VJ Xl 1 VJ 1 


TGTGGAGGGT 

1 vj I VjVjXI VJ VJ Vj 1 


GGTGTTGGAG 

VJ VJ 1 Vj 1 1 VJ VJ Xl VJ 


TGGTGATCTG 

l Vj vj l vj xi l vj l vj 


AGATGATCCT 

xi vj xi i vj xi x vj vj x 


758 


GGTGGGTGGG 

VJ VJ 1 VJ VJ VJ J. VjVJ VJ 


GGTGGGAAAG 

VJVJ 1 w VJ Vj Xl Xi Xl VJ 


TGGTGGGATT 

1 VJ VJ 1 VJ VJ VJ Xi 1 1 


AGAGGGATGA 

XI VJ XI VJ VJ VJ XI 1 VJ Xl 


ACCACCACAC 

XI VJ VJ XI VJ VJX 1 VJ X 1 VJ 


ATGGCCTAAA 

XX X VJ VJ VJ VJ X XI XIX 1 


818 


AATTGATTCT 

Xl Xi 1 X VJ Xl 1 1 VJ 1 


TATGATTAAT 

1 Xi 1 VJ Xl 1 1 Xi XI 1 


CTCCTGTGAA 

VJ 1 VJ VJ 1 VJ 1 VJ XI 1 1 


CAATTTGGCT 

VJXl XI XXX VJ VJ VJ X 


TCATTTGAAA 

X VJ 1 1 J. X X VJ 11X1X1 


GTTTGCCTTC 

VJ X X X VJ VJ VJ X X VJ 


878 


ATTTGAAACC 


TTCATTTAAA 

X X V>I1 XXX lillll 


AGCCTGAGCA 

L 1 VJ VJ VJ X VJ X 1 VJ VJ 1 1 


ACAAAGTGAG 

X1VJX111X1VJ X VJ i 1 VJ 


ACCCCATCTC 

XI VJ VJ VJ VJil X VJ X VJ 


TACAAAAAAC 

X il wililililiiil w 


938 


TGCAAAATAT 

1 VJ VJ XI XI Xl Xl 1 Xl 1 


CCTGTGGACA 

VJ\J 1 VJ 1 VJ VJ XI VJ Xl 


CCTCCTACCT 

vj vj l vj vj l Xl vj Vj i 


TCTGTGGAGG 

1 VJ 1 VJ 1 V J VJ Xi VJ VJ 


CTGAAGCAGG 


AGGATCACTT 


998 


GAGCCTAGGA 


ATTTGAGCCT 


GCAGTGAGCT 


ATGATCCCAC 


CCCTACACTC 


CAGCCTGCAT 


1058 


GACAGTAGAC 


CCTGACACAC 


ACACACAAAA 


AAAAACCTTC 


ATAAAAAATT 


ATTAGTTGAC 


1118 


TTTTCTTAGG 


TGACTTTCCG 


TTTAAGCAAT 


AAATTTAAAA 


GTAAAATCTC 


TAATTTTAGA 


1178 


AAATTTATTT 


TTAGTTACAT 


ATTGAAATTT 


TTAAACCCTA 


GGTTTAAGTT 


TTATGTCTAA 


1238 


ATTACCTGAG 


AACACACTAA 


GTCTGATAAG 


CTTCATTTTA 


TGGGCCTTTT 


GGATGATTAT 


1298 


ATAATATTCT 


GATGAAAGCC 


AAGACAGACC 


CTTAAACCAT 


AAAAATAGGA 


GTTCGAGAAA 


1358 


GAGGAGTAGC 


AAAAGTAAAA 


GCTAGAATGA 


GATTGAATTC 


TGAGTCGAAA 


TACAAAATTT 


1418 


TACATATTCT 


GTTTCTCTCT 


TTTTCCCCCT 


CTTAG CT 


GAA GAT GAT G GTAAA 


1470 








Ala 


Glu Asp Asp Glu 
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GTAGAAATGA 


ATTTATTTTT 

XT X XXXTXXXXX 


CTTTGCAAAC 

W X X 1 VJ w XT XT XI w 


TAAGTATCTG 

XXTXTVJXXTXwXVJ 


CTTGAGACAC 

W X X VJ XT VJ XT W XT W 


ATCTATCTCA 

XTXwXXTXwJ. WXT 


1530 

X w w V/ 


GG A TTGTG AG 

wwiT 1 1 U 1 w JT1 VJ 


GTGAGGAAAA 

W X VJXTVJVJXlXTXTXT 


AAAAAAATGG 

XT XT XT XT XT XT XT X VJ VJ 


TTCTCATGGT 

X XwXwXXXVJwX 


AGCAATCTGG 

XT W W XT XT X W X VJ W 


CTTCAAAGAA 

W X X W XT XT XT VJ XT XI 


1590 


ATGTGGAGTG 


AGTAGCACAG 

XT VJ J. XT VJ W XT W XT VJ 


GTTTGGAATG 

W X X X VJ VJ XT XT X VJ 


AAGATGATCA 

XT XT VJ XT X VJ XT X WXT 


TAAGAGATAC 

X XT XT VJ XT VJ XT X XT W 


AAAGAAGAAC 

XT XT XI VJ XI XT VJ XI XI W 


1650 


GTGTAGGAAA 

vlul X1VJ VjAnn 


AGATGGTTCT 

XT VJ XT 1 VJ w I X W X 


GTATGGGTTA 

W X XI X UVjU X 1 XT 


AAAAATTGTG 

XT XT XT XT XT X X W X W 


GAGCTGTTAG 

W XT VJ w X w 1 I XT VJ 


AATGTAGAAA 

XT XT X W X XT W XT XT XT 


1710 


ATAGAGTTTG 

xt x xt vj xt w i x i \j 


GGTGTTTGAT 

WW X VJ X X X WXT X 


TGGTGGTAAG 

X VJ VJ X W W X XT XT VJ 


ATTAGCATGA 

XT X X XTVJwXT X VJ XT 


AGGCATGGAT 

XT VJ W W 1 XT X VJ VJ XT X 


TGTGTTGTAG 

X W X VJ X X VJ X XTVJ 


1770 


GGGGAGGGTT 

vjvjvjvjxtvjwvj x x 


GGATAGGAAA 

VJ W XT JL XT VJ VJ XI XT XT 


A AGGGATTGA 

XI XI VJVJ VJXT 1 X VJ XT 


AGGATTAGAA 

XT VJ w XI X X XTVJ XT XT 


TTGTGGAAA A 

X X VJ X W w XT XI XT XI 


TGAGTAAGAG 

X w XT VJ X XT XT w XT w 


X UUv/ 


P TP P TP TP AH 

V> 1 i. Vjl wXT VJ 


A A ATGGTTTG 

XT XT XT X VJ w X X X VJ 


GGAAGAAGGG 

VJVJXTXTVJXIXIVJww 


TGGAAGGTTG 

X VJ VJ XT XI VJ VJ X X W 


GGGGTTGGTG 

W VJ VJ VJ X X VJ VJ X VJ 


GTGGGGTGGG 

VJ X VJ VJ VJ VJ X VJ VJ VJ 


X Uvv 


GGAGAAAATT 

VJwXTVJXTXTXlXT x X 


GTGGA AGTAG 

W X VJVJXTXT VJ X XI VJ 


AGGAGATAGG 

XI VJVJ XI vJ XI X XT vJ VJ 


A ATGGGTGGG 

XI XI XVjVJvJXvJVJVJ 


GGA AGAAGAG 

VJwXTXIVjXTXTVJXIw 


GAGATTGAGA 

wXT WXI X X wXT VJ XT 


1 950 


GGGGAAAAGG 

VJ VJ w \j Xl xl A xl VJ w 


TGAA AGAAAG 

X VJXTXTXTVJXlXTXTw 


GATGGGATTT 

WXT X VJ Vj wXT XXX 


ATGATGAATT 

XT X VJ XT X VJ XT XT X X 


GAGGGTAATT 

wXlVJVJVJ X XTXT X X 


GAGAATGGAA 

W XI VJ XI XT X VJ VJ XT XT 


201 0 


GTAGAGTAGG 

vj I xIvjitvj 1 xIvjvj 


AGTAGGAGAG 

XI VJ X XT VJ VJ XI VJ XI w 


TGGTGAGAGG 

X VJ VJ X VJ XT VJ XT VJ VJ 


AGGTAGAGTG 

XI VJ w 1 XI VJ XI VJ X VJ 


ATA A AGAGGG 

XT X XIXTXlwXIVJVJVJ 


TGTAGAGGAA 

X VJ X XT VJ XT VJ w X 1 XT 


2070 


GAGGTTGTGT 

VJ XT w VJ X lulul 


GAG/XGAAGA 

wXTwwwwXiXTvJXT 


TGTGA AATTT 

X VJ X VJXT XI XI XXX 


GGAGTTTATG 

VJ VJ XT w X X X XI X w 


TTGGAGATA A 

X X VJ VJXT VJXT X XT Xl 


TAGGGTTAAT 

X XT VJ VJVJ X X XT XT X 


2130 


TA AGGAG A AT 

1 xi Avjwxt wxiir X 


ATGTATTAGG 

It X VJ X ir X X XT VJ w 


TAGGGTA A AG 

XXTVJVJVJXiTXTXTVJ 


ATTAGTTTGT 

XIX XxiVJX X X VJ X 


TGTA AGAA AG 

X VJ X XI XI w XI XI XI VJ 


AGATGGAA AG 

XT wXT X w w XT Xl XT VJ 


?1 90 

L XOv 


ATAGAGTAGG 

XT 1 XiwxrVJ X XTVJVj 


TGAATA AGAT 

X vJxTxT 1 XT Xl VJ XT 1 


AGAGA ATTTT 

XT VJ XI VJ XI XI X X X X 


TGTGTGAA AG 

X w X w X wXT XI XI VJ 


AA AGTGTAAG 

XT Xl Xl VJ X w X A XT VJ 


TAGGGAGGTG 

X XT VJ VJ W Xl VJ w X w 


??50 


AGAAGTAGTA 

xt vj xt xi vj x xi vj i xt 


TGGGTGGA AG 

X VJ VJ w X VJ VJ XT. XT VJ 


GAAGGTGATG 

W XI XI w w X vJ XT X VJ 


ATATTGGGAG 

XT X XT 1 1 VJ VJ VJ XT w 


GGGCAAGGTT 

wwwwXTXTww X X 


GTTGAGTGTT 

w X X w XT VJ X w 1 X 


231 0 


GTAGGGATGA 

VJ X XT W WWXl X wXT 


TGGGGTAGTT 

X w ww w 1 XlVJ X 1 


GTTGATGTGA 

VJ X X VJXT X w X wXT 


GTGAGATAGT 

wXwXTwXT X XTVJX 


TGA AA ATGAT 

X VJXIXlXlXl I wXT X 


GATAGTTGGT 

W XT X XT W X X ww X 


2370 

Li kj i \J 


GGGTTGATAT 

vjvjvj x xv_yiiin.x 


rrrAGTTATf 

wv_/\jn.vj x l xt x w 


A AG A A AGGGT 

Xlxlvj xtxixt vjvjvj x 


G,A AGAGA AGT 

wXIXIVJXIVJXIXIVj X 


G A GGGTG ATT 

wXT YJ VJ w X w XT X X 


GGTTTGA A AG 

ww XXX w XT Xl XT VJ 


2430 

Li T w W 


AGTGTAATTG 

XlwXwXXiXlX 1 VJ 


GA AGTTAAAG 

VJ XT XI VJ X X XI XI XI W 


AGATGAATGG 

XT w XT X w XI XI X w w 


GGGTGATATT 

www X w XT la 1 1 


GGATTGAGTA 

WW XT X X VJ XT w X XT 


GAATTTAATG 

VJXTXT XXX XT Xl X w 


2490 

Li kJ \J 


AGATGGGGAG 

XT WXl 1 UUVJViiVJ 


ACCAAGTGGA 

XT WW XT XT VJ X VJ W XI 


AGGAAATGTG 

XT VJ VJ XT XT XT X W 1 VJ 


GAAAATATAA 

VJ XT XT XT XT X XT X XT XT 


TGTTTATTGG 

XwXXXXiXX ww 


AGGTAGGGAT 

XT VJ VJ X XT VJ w W XT X 


2550 


ATGAGTGTTT 

XI X VJ Xl W X W X x X 


AAAATTGAGA 

XT XT XT XT 1 1 W XT VJ XT 


AATAATATAT 

XT XT 1 XT XT 1 XT 1 XT 1 


TTTTAAAATA 

X X X X XI XT XT XT X XT 


TGATTGTGGG 

X WXT X 1 W X VJ VJ W 


TTTGGTATAA 

X X XVJVJX XTXXTXT 


2610 


AGAATTGATG 

XI VJ XT XT X X VJ XT X VJ 


GTGTGGGGTG 

VJ 1 VJ 1 VJ VJ VJ VJ X VJ 


AGGAGGGGAA 

XTVJVJXTVJVJWWXTXT 


AATTAAGGGT 

XT XT X 1 XT XT VJ VJ VJ X 


TG AG AGGGT A 

X VJ XT VJ XT VJ w W X XT 


TTATTTTAGT 

X X XT X X X X XI VJ X 


2670 


TATTACAAGA 

X XT X JL XI W XT XT VJ XT 


AATGATGGTG 

XT XT J. VJ XT X VJ VJ JL VJ 


TGATGAATTA 

X W XT X VJ XT XT X X XT 


AGGTAGACAT 

XT VJ VJ X XT VJ XT W XT X 


AGGGGAGTGC 

XI VJ VJ VJ VJ XI VJ X VJ w 


TGATGAGGAG 

X VJ X 1 X VJX1VJVJX1VJ 


2730 


CTGTGAATGG 

W A VJ A VJ XI XIX VJ VJ 


ATTTTAGAAA 

XT 1 XX 1 XT VJ XT Xi XT 


GACTTGAGAG 

W XT W 1 X VJ X 1 VJ X l VJ 


AATCAATAGG 

11 11 X WX1X1 X XIVJVJ 


ACATGATTTA 

X1WX1 A VJ X 1 A A A 11 


GGGTTGGATT 

VJ VJVJ X X VJ VJ XI A A 


2790 


TGGAAAGGAG 


AAGAAAGTAG 


AAAAGATGAT 


GCCTACATTT 


TTCACTTAGG 


CAATTTGTAC 


2850 


CATTCAGTGA 


AATAGGGAAC 


ACAGGAGGAA 


GAGCAGGTTT 


TGGTGTATAC 


AAAGAGGAGG 


2910 


ATGGATGACG 


CATTTCGTTT 


TGGATCTGAG 


ATGTCTGTGG 


AACGTCCTAG 


TGGAGATGTC 


2970 


CACAAACTCT 


TCTACATGTG 


GTTCTGAGTT 


CAGGACACAG 


ATTTGGGCTG 


GAGATAGAGA 


3030 


TATTGTAGGC 


TTATACATAG 


AAATGGCATT 


TGAATCTATA 


GAGATAAAAA 


GACACATCAG 


3090 


AGGAAATGTG 


TAAAGTGAGA 


GAGGAAAAGC 


CAAGTACTGT 


GCTGGGGGGA 


ATACCTACAT 


3150 
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TTA A APPATP 

1 1 AAxivjvjn 1 vj 


OnVJ I iivjilniivj 


A AHPTA ATAA 


ATA AfAHAHA 

ilV^IlilV_/ilVJilVJil 


nr AG ATT A AT 

VJwftVJilV^ 1 AIIO 


TA AAACGGGA 

Willi A A VJVJ VJVJ A 


i V/ 


PA APA A A A AP 


C A AG AG A ATT 

WAAVJXlVJAA 1 1 


PPAPPPAPTP 


PPAPPAPAPP 

wwAvJVJAvJAvJw 


ATTTPA APAT 

A 1 1 1 wAAVJA 1 


TPAPPPPATA 

IVJAVJVJVJVJAl Xl 




pptpttptpt 

VJVJ lul 1 VJ 1 VJ 1 


TPA ATTTTPP 

1 VJXlXl 1111 VJ W 


APPPTTPAPA 

XlUVJUl 1 VJAVJA 


ATP A APPPPP 

A 1 wXlaUUUUvv 


APAAPAPAPP 

nvJAAwAwAVJw 


TTTTAPATTT 

X X X X A VJ A 111 




appa apa aPtP 

A VJ w A A w A A VJ VJ 


APTTTPPTPA 

XI VJ 111 VJVJ 1 VJA 


TPTPAPTPAA 

1 w X W A VJ 1 VJ A A 


APPAPPTTPA 

nuunu'u i l vj a 


TPPTPAAATP 

1 VJ VJ X VJA A A X VJ 


PAPPPAPAPP 

VJAVJVJWAVJAVJVJ 




PAPATTPP A-A 

wAVjn l l vj w .1 A 


TPAPTPA A AP 

1 VJXlVJl VJ A A A W 


APTPAATPPP 

A VJ X VJ A A 1 VJ VJ VJ 


A APTPAAPA A 

A A VJ X VJ A A VJ A A 


ATPATAPAPA 

A X VJ A X auaua 


TAATTPTTPP 

X AA X 1 W X X VJ W 




TAAA APPTTP 

IxlAnAVJwl 1 vj 


PPTPTTA A A A 

VJwlVJl lxixixin 


PPAPPAPAPA 

VjVJXlVJVJAVJXlVJA 


AAPA APAPTA 

AAwAAVJAw 1 A 


PPTPPA A APT 

VJW X VJ w A A A VJ X 


PAPATTPPPT 

VJAVJA X X VJVJ VJ X 


WW 1 \J 


tpatppappa 

x vj a l vjvj XI vj Ua 


PTTTTA A ATP 

VJl 1 1 1 A A A 1 W 


TPA AA ATA AA 

1 wAnAA 1 axin 


PAPPTTTPTP 

VJAVJw 1 1 1 VJ 1 VJ 


w X 1 1 1 1 1 VJA 1 


TATPA AAATA 

X A1VJAAAAXA 


ww i \j 


ATPTPTTA AT 

Xi 1 VJ 1 VJ 1 1 A A 1 


TPT A APT A AT 

lvjlxlxiwixixil 


TPAPPPA ATP 

1 VJAVJVJWAA 1 VJ 


AAA A AAPATA 

AAAAAXiVJA 1 A 


ATA ATATPA A 

XilXlXilXllVJXlA 


APATA AAA AT 

AVJA 1 A A A A A 1 


OUOVy 


ATAA AAAPPA 

xi 1 Axixlxinwwxl 


PPPAPA A ATA 

wV^V^XlVJXlXl A 1 XI 


ATPATAPPTA 

xilvjxilxivJwln 


PPATTTTPAT 

vUn 1111 vjxi 1 


APA ATATTTP 

XlV^XlA 1 A 1 1 1 VJ 


TAPAPTPPTT 

1 AWAW 1 WW 1 1 




TPTATPTATA 


TATAf APAPA 

1 xi 1 x1wx1vjav_;a 


PAPA A ATPPT 

wxivjxiAxi 1 1 


TATATTTTTA 

Ixllxilll llxl 


TTA A A APPP A 

1 1 Xl A XlXiVJ VJVJXl 


TTPTAPTATA 

1 1 VJ 1 Aw lain 


O / Jv 


ffTA APPTPP 


1 1 1 1 lUlAul 


TAPTP ATATA 

IXlVJlVJAlXilA 


TATPPAP ATP 

InluuaL/nlVj 


TPTPPATPPP 

ww A 1 VJVJ w 


A APPAPTAAT 

A A wvj A vJ 1 A A 1 


OO 1 v 


TPP APTT AT A 

1 VJwAVJ 1 1 XI 1 XI 


TTA APTTP AT 

1 1 axIvj 1 1 v^xi 1 


PATATTTP AP 

VJA 1 XI 1 1 1 WXlL/ 


A ATA APPPP A 

nxi 1 xinvjvjvjwn 


TATPTTTPPP 

1 A 1 W 1 1 1 VJI-/W 


PTTTTT A TTT 

wlllllAlll 


OO / \J 


A ATP A ATTPT 

nxi 1 v_/ nxi 1 


TA ATTPPTPA 

1 AA 1 1 VJVJ 1 VJA 


ATPTTTPTTT 
xilvjlllvjlll 


PP APTTTPTT 

WWAVJ 1 1 1 VJ 1 1 


PTTPTTATTA 

VJl IVJl lAl 1A 


APA ATPTTPP 

AwAAlVJl 1 WW 




P ATA APP ATT 

WA 1 AXiVJwA 1 1 


v^wlvjlxiwAwL/ 


A ATPTTPAPA 

A A 1 vj 1 1 UAvvA 


wxi 1 1 1 vj 1 w 1 vj 


ATTTTTTPTT 

xilllll lwll 


P APPATA A A A 

WAVJVJA 1 AAAA 


Ow w \J 


err appappt 

v^vjwavjvjavjvj 1 


APA ATTPPTP 

xivjxixil 1 vj w 1 vj 


PPTTPATAPA 

VjvjI IvjaIaVja 


APAPAAAPPA 

A VJ A VJ A Xi A VJ VJ Xl 


TP ATTPPP A A 

1 VJA 1 1 VJ w wxixi 


ATT A A APPTT 

Xi 1 lXiAXiVJV^l 1 




r aptap appp 

L/xiVJ 1 avjauuvj 


T AP ATPPPP A 

1 xiwil 1 UUl/UA 


PP AP A A ATPP 

UOxiVjaan 1 UU 


P ATP APPPPT 
vjxi 1 wavjwww 1 


AP ATAPP APA 

XiUXi 1 AWWAVJA 


A ATPPP APTT 

AAlVJUwxiwl 1 


41 1 0 


TfTP ATTTPT 


PPTTPPPAP A 

UUl lUVJUAwA 


A A APPP AP AP 

aaauuuaUau 


APPP A AT A AP 

nuUUilal Anw 


TPTPPTPPP A 

1 VJ 1 VJW 1 VJwwA 


P APTT A A ATT 

VJAVJl 1 AAA 1 1 


41 70 


tptapptpp a 

lVJlxlwVJlVJVJA 


PTAPP APPA A 

VJ 1 21 VJVvXi VJVJAA 


ATP ATTTPPT 

xi 1 Uxi 111 \J\J 1 


PA A A ATP A A A 

VJAAXixilVJAAA 


AP APAPATPA 

XlwAVJAVJA 1 VJA 


1 VJ 1 1 VJ 1 AVJAVJ 




ptpptp a apa 

VJIwwIVJAAVJA 


PAPPA A APA A 

VJ AVJwA AA VJ A A 


A ATTTPA A AT 

XiAl 1 lUanal 


TPPPPPTATP 

1 VJWVJVJW 1 A 1 W 


APPTATPPA A 

AvJwl A 1 VJvJAA 


PAPAPTPPTP 

VJAVJxlVj IVJwlVJ 




A APTPPA A A A 

A Aw 1 VJVJ A AAA 


PAA AAPA APT 

wAAAAVJAAVJ 1 


ATTPAPAATT 

All UHUila X 1 


PPTATPPTTP 

VJVJ 1 A 1 VJw 1 1 VJ 


TA ATPPPAPP 

1 AA 1 \J VJ w A ww 


P ATTTPA APP 

VJA XXX VJAAwVJ 




PTTPTPPPAT 

w 1 1 VJ 1 Uwwn 1 


TPTTP A PP A P 

1 VJ 1 1 ual/unU 


PAPPAPTPAP 

vnuVjnv; 1 w A VJ 


P APPP A APTT 


TPPAPTTTTP 

X VJVJAVJ X X X X VJ 


TAPPAPA A AP 

X AVJwAVJAAAVJ 


441 0 


ATAA ATAAPT 

nwiian l xixivj l 


TAPPPATTTA 

1 A Vj VJ VJ A X X X A 


ATATPPTPPtP 

A 1 A 1 WW 1 VJVJw 


PA AATPtPTAP 

wAAA X VJVJ 1 A VJ 


APAA AATPA A 

AwAAAA X VJ A A 


PTPTPAPATP 

WXWXVJAVJAXW 


4470 


PAPPTPPAPA 

wAVJw 1 VJwAwA 


PPPAAPPAAP 

VJVJVJAAVJVJAAVJ 


p.p. a APAPPPtP 

VJVJAAVJAwVJVJVJ 


A APAPPTTAP 

A A VJ A VJ VJ 1 1 A VJ 


ATAPPAAATA 

A X A VJ VJ A A A X A 


PAAGAPiTPAPi 

WAAVJAVJ X W A VJ 


45S0 

Tw W V/ 


PAPAPTPPA A 

UilUilU 1 VJVJAA 


PATPTTPTPA 

VJ A 1 VJ 1 1 VJ 1 VJ A 


TATTTA APAA 

1A1 1 1 A A V J A A 


PAPATAPAPT 

Oava X A VJ A VJ x 


TPPAPTAAAA 

X VJVJAVJ X A A A A 


PTPTAAPAAA 

VJ 1 VJ XAAVJAAA 


45^0 


ACTAGAAGGG 


TAAGAGACCG 


GTCAGAAAGT 


AGGCTATTTG 


AAGTTAACAC 


TTCAGAGGCA 


4650 


GAGTAGTTCT 


GAATGGTAAC 


AAGAAATTGA 


GTGTGCCTTT 


GAGAGTAGGT 


TAAAAAACAA 


4710 


TAGGCAACTT 


TATTGTAGCT 


ACTTCTGGAA 


CAGAAGATTG 


TCATTAATAG 


TTTTAGAAAA 


4770 


CTAAAATATA 


TAGCATACTT 


ATTTGTCAAT 


TAACAAAGAA 


ACTATGTATT 


TTTAAATGAG 


4830 


ATTTAATGTT 


TATTGTAG AA AAC CTG GAA TCA GAT 


TAC TTT GGC A AG CTT 


4880 



4 4 tBlEE^^ 10-301 6074 



4f ¥ 9 — 055468 



Glu Asn Leu Glu Ser Asp Tyr Phe Gly Lys Leu 
-5 1 5 

GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT GAC CAA GTT CTC TTC 
Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn Asp Gin Val Leu Phe 

10 15 20 

ATT GAC CAA GGA AAT CGG CCT CTA TTT GAA GAT ATG ACT GAT TCT GAC 
He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp Met Thr Asp Ser Asp 

25 30 35 

TGT AGA G GTATTTTTT TTAATTCGCA AACATAGAAA TGACTAGCTA CTTCTTCCCA 
Cys Arg Asp 
40 



TTCTGTTTTA 
GAGTGACAAT 
TAAAAAATTG 
ATCACCAATC 
AATCCCTGCT 
GTAATCCTAG 
CTGTAGTACA 
AGACCTTGTC 
AAGTCTACTG 
AGTGAATGTG 
TATTTAGCAT 
AAAGTTGCAG 
ATGCAGTTTC 
CTCACTACAA 
GTGGGATTAC 
GGGTTTCACC 
TCAGCCTCCC 
CAACTTTTAT 



CTGCTTACAT 
AATTTCACTT 
GATACAATAA 
CCTTTATTGT 
TGTTACAGCT 
CTACTTGGGA 
CTGTGATCGT 
TCTAAAATTA 
TGCCTTCCAA 
CATTCTTTAA 
TTAAAAGTTA 
CGTGTGTGTT 
ACTCTGTCAC 
CCTCCACCTC 
AGGCATGCAC 
ATGTTGGCCA 
AAACAAACAA 
GAGTATTTTA 



TGTTCCGTGC 
ACAGGAAACT 
GACATTGCTA 
GATTGCATTA 
GAAAATGCTG 
GGCTCAAGCA 
ACCTGTGAAT 
AAAAAAAAAA 
AACATGAATT 
AAATACTGAA 
AAAACAATCT 
GTAATACACA 
CCAGGCTGAA 
CCACGTTCAA 
CACTTACACC 
GGCTGGTCTC 
ACAACCCCAC 
ATGATATAGA 



TAGTCCCAAT 
TTATAAGGCA 
GGGGTCATGC 
ACTGTTTAAA 
ATAGTTTACC 
GGAGGATTGC 
AGCCACTGCA 
AAAAAAAAAC 
CCAAATATCA 
TACTTACCTT 
TTTAGAATTC 
TTAAACTGTG 
GTGCAGTGCA 
GCGATTCTCA 
CGGCTAATTT 
AAACCCCTAA 
AGTTTAATAT 
TTATAAAAGG 

4 5 



CCTCAGATGA 
TCCACGTTTT 
CTCTCTGAGC 
ACCTCTATAG 
AGGTGTGGTG 
TTGAGGCCAG 
CTCCAGCCTG 
CTTAGGAAAG 
AAGTTAGGCT 
AACATATATT 
ATATCTTTAA 
GGGTTGTTTG 
GTGCAGTGGT 
TGCCTCAGTC 
TTGTATTTTT 
CCTCAAGTGA 
GTGTTACAAC 
TTGTTTTTAA 



TTAGTTGGGG 
CTGCCTTTGA 
TTGGATGCTT 
GCATCTATCT 
GACTTTGAGG 
GGTGATATAC 
GAAATTGATC 
GAGTTGAAGC 
TTAAATATTT 
AATACTCAAA 
TTTGTTTGAG 
GTGATCTCGG 
TCCCGAGTAG 
AGTAGAGCTG 
TCTGCCTGCC 
ACACATGCTG 
CTTTTAAATG 

1 0 



4928 



4976 



5032 



5092 
5152 
5212 
5272 
5332 
5392 
5452 
5512 
5572 
5632 
5692 
5752 
5812 
5872 
5932 
5992 
6052 
6112 

- 3 0 1 6 0 7 4 



9 — 055468 



CTGGGATTAC 


AGGCATGAGC 


CACTGTGCCA 


GGCCTGAACT 


GTGTTTTTAA 


AAATGTCTGA 


6172 


CCAGCTGTAC 


ATAGTCTCCT 

J. X X 1 1 VJ A. \J A \J\J A. 


GCAGACTGGC 


CAAGTCTCAA 


AGTGGGAACA 


GGTGTATTAA 

V_J \JI A \J A AA A A AA A I 


6232 


GGACTATCCT 


TTGGTTAAAT 


TTCCGCAAAT 


GTTCCTGTGC 


AAGAATTCTT 

AX AA\J Al Ai A A \s A A 


CTAACTAGAG 


6292 


TTCTCATTTA 


TTATATTTAT 


TTCAG AT AAT GCA CCC 
Asp Asn Ala Pro 


CGG ACC ATA 

VUVJ IXVW J.A A, Al 

Are Thr I le 


l TTT ATT 
! Phe I le 


6343 






40 




45 






ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT 


ATG GCT GTA 


l ACT ATC 


6391 


He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly 


Met Ala Val 


Thr He 




50 




55 




60 






TCT GTG AAG TGT GAG AAA ATT TCA ACT CTC TCC 


TGT GAG AAC AAA ATT 


6439 


Ser Val Lys Cys Glu Lys He Ser Thr Leu Ser 


Cys Glu Asn Lys He 




65 


70 


75 




80 




ATT TCC TTT AAG GTAAG 


ACTGAGCCTT 


ACTTTGTTTT 


CAATCATGTT 


AATATAATCA 


6496 


I le Ser Phe Lys 












ATATAATTAG 


AAATATAACA 


TTATTTCTAA 


TGTTAATATA 


AGTAATGTAA 


TTAGAAAACT 


6556 


CAAATATCCT 


CAGACCAACC 


TTTTGTCTAG 


AACAGAAATA 


ACAAGAAGCA 


GAGAACCATT 


6616 


AAAGTGAATA 


CTTACTAAAA 


ATTATCAAAC 


TCTTTACCTA 


TTGTGATAAT 


GATGGTTTTT 


6676 


CTGAGCCTGT 


CACAGGGGAA 


GAGGAGATAC 


AACACTTGTT 


TTATGACCTG 


CATCTCCTGA 


6736 


ACAATCAGTC 


TTTATACAAA 


TAATAATGTA 


GAATACATAT 


GTGAGTTATA 


CATTTAAGAA 


6796 


TAACATGTGA 


CTTTCCAGAA 


TGAGTTCTGC 


TATGAAGAAT 


GAAGCTAATT 


ATCCTTCTAT 


6856 


ATTTCTACAC 


CTTTGTAAAT 


TATGATAATA 


TTTTAATCCC 


TAGTTGTTTT 


GTTGCTGATC 


6916 


CTTAGCCTAA 


GTCTTAGACA 


CAAGCTTCAG 


CTTCCAGTTG 


ATGTATGTTA 


TTTTTAATGT 


6976 


TAATCTAATT 


GAATAAAAGT 


TATGAGATCA 


GCTGTAAAAG 


TAATGCTATA 


ATTATCTTCA 


7036 


AGCCAGGTAT 


AAAGTATTTC 


TGGCCTCTAC 


TTTTTCTCTA 


TTATTCTCCA 


TTATTATTCT 


7096 


CTATTATTTT 


TCTCTATTTC 


CTCCATTATT 


GTTAGATAAA 


CCACAATTAA 


CTATAGCTAC 


7156 


AGACTGAGCC 


AGTAAGAGTA 


GCCAGGGATG 


CTTACAAATT 


GGCAATGCTT 


CAGAGGAGAA 


7216 


TTCCATGTCA 


TGAAGACTCT 


TTTTGAGTGG 


AGATTTGCCA 


ATAAATATCC 


GCTTTCATGC 


7276 


CCACCCAGTC 


CCCACTGAAA 


GACAGTTAGG 


ATATGACCTT 


AGTGAAGGTA 


CCAAGGGGCA 


7336 


ACTTGGTAGG 


GAGAAAAAAG 


CCACTCTAAA 


ATATAATCCA 


AGTAAGAACA 


GTGCATATGC 


7396 



4 6 10-3016074 



iff 9 — 055468 



AAGAGATACA 

xtxt vjxtvjxt x nuii 


GCCCCCAGAC 

VJ WVJ V./VJ VJXT VJ Xl V-/ 


AAATCCGTCA 

XT XT XI X VJVJ VJ X VJ XT 


GCTATCTCCC 

VJ Vj X Xi X vj X vj V_/ vj 


TCCAACCAGA 

X VJVjXiXlVJVjXlVJXl 


GTGCCACCCC 

VJ X VJ Vj Vj Xi vjvjvj Vj 


7456 

< i vJ VJ 


TTGAGGTGAG 

J. 1 VjXTVJ VJ X VJ X1U 


AATTTGGAGT 

XI Xl 1 X 1 VJ VJ Xl VJ X 


GGGGATTGTA 

Vjvj vjvj XT X 1 VJ 1 XT 


GAGGTGAGAG 

VJ XI vj vJ X VJ XT vjXT VJ 


GGAGGTTAGT 

VJ VJ XT VJ vj 1 X XT VJ X 


TATGAAAATA 

X XT X VJ Xl XI Xl XT X XT 


751 6 

< O X VJ 


GGATAAGAGG 

vjvjh i xtxtvj xtvj vj 


CCTGGGATGG 

Uvl VJ VJ VJ XT 1 VJ VJ 


AAGGGTAGGG 

XT XT VJ VJ VJ 1 XT VJ VJ VJ 


TGGAAAGGGT 

X VJVJXTXlXlVJVJVJ X 


TAAGGATGGT 

X XT XT VJ VJ Xl X VJ VJ X 


GTTAGTGAAG 

VJ X X Xl VJ X VJ XT XI vj 


7576 

/ VJ * vj 


AACATAATTA 

aJluil X XI 11 X X XT 


GAAGGGAAGG 

VJXTXlVJVJVJXTXTVJVJ 


AGATGGCGAA 

XT VJ Xl X VJ VJ VJ VJXT XT 


GGTGAAGGTA 

VJ VJ X VJXT XI VJ VJ X XT 


TGTGGGATAG 

X VJ X VJ VJ VJ XT X XT VJ 


AGGAAAAGTG 

XlVJVJXlXTXTXlvj X VJ 


7636 

i uuu 


AGCTGCAGAG 

XI VJ VJ X VJ Wil VJ XT VJ 


GCAGATTCAG 

VJVJXIVJXI 1 X VJ Xi VJ 


AAAGTGGGAT 

XT XT XT VJ X VJ VJ VJ XT X 


AAGTGGGAAG 

XT Xl VJ X VJ VJ VJ XT XT VJ 


GTAGAGGTGG 

VJ X XT Vj XT VJ VJ X VJ VJ 


ATTGTTGTTG 

XIX X VJ X XVJX X VJ 


7696 


AGGGAGACTG 

XT VJ VJ VJ Xi VJ XT VJ J. VJ 


GTGAAAATGT 

VJ XVjXTXTXTXTXVJX 


TAAGAAGATG 

X XT XT VJ XT XT VJ XT 1 VJ 


GAAATAATGG 

VJ XT XT XT X XT XT X VJ VJ 


TTGGGAGTTA 

X X VJ VJ VJ Xl VJ X X XT 


GTAGGAAGTG 

VJ X Xl VJ VJ XT XT vj X VJ 


7756 


GGCAAATCCA 

VJ VJ VJ Xi XI Xi X \J\JXl 


TATTTGGGGG 

X Xi X X X VJ VJ VJ VJ VJ 


AGGGTGAAGT 

Xl VJ vj vj X VJ XT XT VJ X 


TTATTGAATT 

X X Xi X X VJ Xi XT X X 


TTGATGGGGG 

X X VJ XI X VJVJvjvjvj 


TTTTAAATAA 

X X X X XT XT Xl X XTXT 


7816 

4 Vj X VJ 


AAAGAATGTG 

Xi XT XI VJ XT XT X VJ J. VJ 


GCTGGGGGTG 

VJ VJ 1 VJ VJ VJ Vj VJ X VJ 


GTGGGTCAGA 

VJ X VJ VJ VJ X VJ Xi VJ Xl 


GGTGTAATGG 

Vv Vj X VJ X XT Xi X Vj Vj 


GAGGAGTTTG 

VJ XT VJ Vj XT VJ X X X VJ 


GGAGGGGGAG 

VJ VJ XT VJ VJ Vj v^ VJ Xi VJ 


7876 


GGGGGGGGAT 

VJJVJVJVJ VJVjVjVJXT 1 


GAGGTGAAGT 

VJXT VJ VJ X VJ Xl XI VJ 1 


GAGGAGTTGA 

VJXT VJ VJ XT VJ X X vjXT 


AGAGGAGGGT 

XiVJXivjvjXiVJvjvj X 


GAGGAAGATG 

VjXivjvjXTXivjXi X VJ 


GAGAAAGGGG 

VJXTVJXiXlXTvjvjvJVJ 


7936 


ATCTCTACTA 

Xl X VJ J. VJ J. XI VJ X, XI 


AAAATAGAAA 

XT XTXT XT X XT VJ XT XT XT 


ATTAGGTGGG 

XT X X XT VJ VJ X VJ VJ VJ 


GGTGGTGGGA 

VJVJ X VJ VJ X VJ VJ VJ XT 


TATGGGTGTA 

X XI X VJ VJ VJ X VJ X XT 


ATGGGAGGTA 

XT X VJVJ vjXT VJVJ X XT 


7996 


CTGGGGAGGG 

V*J X VjVJVJVJXTVJVJVJ 


TGAGGGAGGA 

X VJXivJVJVjXivJVJXi 


GAATGTTTTG 

VJ Xl XT X VJ X X X X VJ 


AAGGGGGGAG 

XlXlVJVJVJVJVJVJXlVJ 


GGAGAGGTTG 

VJ Vj XT VJ XT VJ VJ X X VJ 


GGATGAGGGT 

vj VJ Xl X VJ XT VJ VJ VJ X 


8056 

VJ V/ VJ vJ 


AGATGGTGGG 

XT VJ Xi X VJ VJ X Uvjv> 


ATTGGAGTCG 

XT J. 1 VJ VJ XT VJ 1 VJ vJ 


AGGGTGGGGA 

XT VJ vj VJ X VJ VJ VJ VJ XT 


AGAAGAGGAA 

XlvJXlXTVJXTVJvjXlXT 


AAGTGGGTGT 

XiXlvj X vj VJ VJ X vj X 


GAAAAAAAAA 

VjXTXlXTXlXlXlXTXlXT 


81 16 

U X X u 


AAAAAAA AAG 

XTXlXlXlXlXTXlXTXTvJ 


TGAA ATTA AG 

X VJXT XT XT 1 X XT XT VJ 


GA AAGGCA TT 

vjXTxTxTvJVJv_jx1 X X 


AGGTTAATA A 

XT VJ vj X X XT XT 1 A XT 


TTTAATAGTG 

XXX Xl XT X XT vj X VJ 


TTTTTA AGTA 

X X X X X XT XT VJ X XT 


81 76 

vj X i VJ 


GGGGGGGGGG 

VJVJVJvjVJVJVJVJVJVJ 


TGGGTGGAAG 

X VJ VJ VJ 1 VJ VJ Xi Xl VJ 


AGATGTGTGT 

xiUXl 1 Vj IVJ 1 U X 


AAATGAGGGA 

XI XI XI X VJ XT VJ VJ VJ XI 


ATGTGAGATT 

XIXvjXVJXiVjXTX 1 


TAAGGTTGAT 

X Xi Xi VJ vj X X VjXT X 


8236 


CAGGATGATA 

VJXT VJ VJXT X W XI x Xl 


GCAAATGTGG 

VJ WXT XT XI 1 VJ 1 VJ VJ 


TTGTGGAAGG 

X X Vj X VJVJ XT XT VJVJ 


AAGTGAATAA 

XT XI Vj X vj XT Xl X XT Xl 


ATATTAGTTG 

XT X XT X X XT VJ X X VJ 


GAGGGGGGGA 

VJXTVJVJVJVjVjVjVJXT 


8296 

VJ t-i vj VJ 


GAGAGTGAGG 

VJ Xl VJ XT VJ J. VJ Xi VJ VJ 


GGTGGAGTAG 

VJ VJ X VJ VJ XT VJ X Xl VJ 


GAGGAGTTTT 

VJ XT VJ Vj XT VJ X X X X 


AGGGGTTGTG 

XT VJ vj vj VJ X X VJ X vj 


TTTAATGGGT 

XXX XTXT X vj vj vj I 


TTTGGTGGGA 

X X X vjvjX VJ vj vj XT 


8356 

VJ VJ vJ VJ 


CTAATAAGGA 

VJ X Xl XI X XT XI VJ VJ Xl 


TCTTAGGAGT 

X VJ X 1 XT VJ VJ Xl VJ X 


GGTTATAAAA 

VJ VJ X X XT X XT Xi XT XT 


GTGGGGTAGG 

VJ X Vj VJ VJ VJ X XTVJVJ 


TTGTAGATAA 

X XvjXXTVJXiXXiXl 


TAAGATAGAA 

X XT Xl VJ XT X Xl Vj XT Xl 


841 6 

VJT: X VJ 


CAGGCCAGGC 

vjXivjvJvjvjXTvJVJvj 


ACAGTGGGTG 

XT VJXl VJ X VJ VJ vj X VJ 


ATGGGTATAA 

XT X VJvjvjX XT X XTXT 


TGGGAGGAGT 

X vjvjvjXTvjvjXTvj X 


TTGGGAGGGG 

X X VJ VJ VJ XT VJ VJ VJ Vj 


AAGGGGAGTG 

XTXlVJVJvjVJXlVJ X VJ 


8476 

Ut: / VJ 


TGTCACTTGA 

J. VJ X VJXl VJ X X VJ XI 


GATGAGGAGT 

VJ XT 1 VJ XI VJ VJ XT VJ X 


TGAAGAGGAG 

X vjxTxTvjXivjvjxtvj 


GGTGGGGAGG 

vjvj X VJ VJ vj vj XT VJ v j 


ATGGGGATAG 

XT X VJ VJ vj VJ Xl X XT vj 


TGTGTGTGTA 

XvjXvjXvjXvjXXT 


8536 


CTAAAAAAAA 

vJ X XTXTXTXTXTXTXTXl 


TAGAAAAATT 

X XT VJ XT XI XT Xl XT X X 


AGGGAGGGAT 

XTvJvjvJXTVJvJvjXT X 


GGTGGGATGG 

VJ VJ X VJ VJ VJ XT X VJ VJ 


AGGTGTAATG 

XT vjvj X VJ X XT XT X vj 


GGAGGTACTG 

VJ VJ XT VJ vj X Xl VJ X vj 


8596 

VjvJ vJ VJ 


GTGAGCCTGA 

VJ 1 VJ XT VJ VJ VJ 1 VJ Xi 


GGGAGAAGAA 

VJVJvJXTVJXTXlVJXlXl 


TGGGTTGAAA 

X vJ VJ vj X X VJ Xl XT XT 


GGAGGAGGTG 

VJVJXlvJVJXTVJVJ X VJ 


TAGGCTGGAG 

X Xl VJ VJ vj X VJ vj Xl VJ 


TGAGGTGAGA 

X VJ Xl VJ VJ X VJ XT VJ XT 


8656 

VJ VJ t_J VJ 


TCGCACCACT 

X UU\JXiVJv>XlVJ 1 


GCAGTGGAGG 

VJ VJXl VJ 1 VJ VJ XI VJ vJ 


GTGGGGGAGA 

VJ X VJVJVJvjVJXTVJXT 


GAATGAGAGT 

VJ XT Xl X VJ Xl VJ XT VJ X 


TTGTGTGAAA 

X X VJ X VJ X vj XT Xl XI 


AAAAGAAAAA 

XlXTXiXlvJXTXTXliTXl 


8716 

u 1 x vj 


GATACAACAG 

VJ 1 1 X X 1 VJ XI XI VJ XI VJ 


GCTAGGGTTA 

VJ VJ X XT VJ VJ VJ X X Xl 


TGTGGTCACC 

X VJ X VJ VJ X vJ Xi VJ vj 


TTTGAGTGTT 

XXX VjXT VJ X VJ X X 


GATTAGTAGG 

VJ XT X X XI VJ X XT VJ W 


TATAAAGTCC 

X XT X XT XT XT VJ X VJ VJ 


8776 


TATAAAGTTC 

1 ii 1 X1X1X1VJ X X VJ 


TTTGGTGAAG 

XXX VJ VJ X VJ Xl XT VJ 


AAGGTTGACA 

XT XI VJ VJ X X VJ Xi VJ Xi 


AGAGTAAGAG 

XI VJ Xi VJ X XT XT VJ XI VJ 


GGATTTGGTT 

VJ VJ XT X X X VJ vj X X 


TGAGAGGTTA 

X VJ Xl VJ Xl VJ VJ 1 X XI 


8836 


CTGTCAGAGT 


CTGTTTCATA 


TATATACATA 


TACATGTATA 


TATGTATCTA 


TATCCAGGCT 


8896 


TGGCCAGGGT 


TCCCTCAGAC 


TTTCCAGTGC 


ACTTGGGAGA 


TGTTAGGTCA 


ATATCAACTT 


8956 


TCCCTGGATT 


CAGATTCAAC 


CCCTTCTGAT 


GTAAAAAAAA 


AAAAAAAAAA 


GAAAGAAATC 


9016 


CCTTTCCCCT 


TGGAGCACTC 


AAGTTTCACC 


AGGTGGGGCT 


TTCCAAGTTG 


GGGGTTCTCC 


9076 


AAGGTCATTG 


GGATTGCTTT 


CACATCCATT 


TGCTATGTAC 


CTTCCCTATG 


ATGGCTGGGA 


9136 
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GTGGTCAACA 

vj x vj vj J. vj it nun 


TCAAAACTAG 

X VJ XT Xl XT XT VJ X XT VJ 


GAAAGCTACT 

VJ Xi XT Xi VJ VJ X XT VJ X 


GCCCAAGGAT 

VJ VJVJVJXT XT VJVJ XT X 


GTCCTTACCT 

VJ X VJVJ X X XT VJVJ X 


CTATTCTGAA 

VJ XXIX X VJ X VJ XI 11 


9196 


ATGTGCAATA 


AGTGTGATTA 

Xi XJ X VJ X VJ XT X X Xl 


AAGAGATTGC 

XT XT VJ XT VJ n X X VJ VJ 


CTGTTCTACC 

VJ X VJ X 1 VJ X XT VJVJ 


TATCCACACT 

X XT X VJVJ XlVJ XlVJ X 


CTCGCTTTCA 

VJ X VJVJ VJ XXX VJ 1 1 


9256 


ACTGTAACTT 

XT VJ 1 VJ 1 XT XT VJ X X 


TGTTTTTTTC 

XVJXXXXXXXVJ 


TTTTTTTCTT 

X X 1 X X X 1 Vj x X 


XXI XXVJlX XX 


TTTTTGAAAC 

X X X X X VJ XT XT XT VJ 


GGAGTCTCGC 

VJ VJ XT VJ X VJ X VJVJVJ 


9316 


TCTGTCGCCC 


AGGCTAGAGT 

XT VJ VJ VJ X XI VJ XT VJ X 


GCAGTGGCAC 

VJ VJ XI VJ X VJ VJ VJX1 VJ 


GATCTCAGCT 

VJ XI X VJ X VJ XI VJ VJ X 


CACTGCAAGC 

VJ X 1 VJ X VJ VJ XI 11 VJ VJ 


TCTGCCTCCC 

X VJ X VJ VJVJ X VJVJVJ 


9376 


GGGTTCACGC 

VJ VJ VJ X X VJ IT WVJ VJ 


CATTCTCCTG 

VJ XT X X VJ X VJ VJ X VJ 


CCTCACCCTC 

VJVJ X VJ XT VJ VJ VJ X VJ 


CCAAGCAGCT 

VJVJ XI XI VJ VJ XI VJ VJ X 


GGGACTACAG 

VJ VJ VJ XI VJ X XI VJ XI VJ 


GCGCCTGCCA 

VJ VJVJ VJVJ X VJ VJVJXT 


9436 


CCATGCCCAG 

VJVJ XI X VJ VJVJVJ 11 Vi 


CTAATTTTTT 

VJ X XI XI X. X X- X X X. 


GTATTTTTAG 

VJ X XI X X X X X XI VJ 


TAGAGACGGG 

X XI VJ XI VJ XI VJVJ VJ VJ 


GTTTCACCGT 

VJ XXX VJ 11 VJVJ VJ X 


GTTAGCCAGG 

VJ X X XI VJ VJVJX1 VJ VJ 


9496 


ATGGTGTGGA 

XI X VJ VJ X VJ X VJ VJ IT 


TCTCCTGAAC 

X VJ X VJVJ X VJ XT XT Vj 


TTGTGATCCG 

X X VJ X VJ XT 1 VJ VJ vj 


CCCGCCTCAG 

\J\J\J\Jl\J\J X VJ XT VJ 


CCTCCCAAAG 

VJ VJ X VJVjVjXT XTXTVJ 


TGCTGGGATT 

X VJ VJ X VJ VJ VJ XIX X 


9556 


ACAGGCGTGA 

Xl VJ Xl VJ VJ VJ VJ X VJ Xl 


GGGATGGGAG 

VJVJVJXT X VJVJ VJXlVj 


CCGGCTCAAC 

Vj Vj VJ VJ Vj X Vj XT Xl Vj 


TGTAACTTTC 

XVJXXTXTVJX X XVJ 


TATACTGGTT 

X XT X XlVJ X VJVJ X X 


CATCTTCCCC 

VJ 1 1 X VJ X X VJ VJ VJ VJ 


9616 


TGTAATGTTA 

X VJ X XT Xi X VJ X X Xl 


CTAGAGCTTT 

Vj X XT VJ XT VJ VJ X X X 


TGAAGTTTTG 

X VJ XI XT VJ X X X X VJ 


GCTATGGATT 

VJ VJ X XT X VJ VJ X\ X X 


ATTTCTCATT 

XI XXX VJ X VJ 1 1 X X 


TATACATTAG 

X XI X X1VJX1 X X XlVJ 


9676 


ATTTCAGATT 

Xl X X X Vj XT VJ XT X X 


AGTTCGAAAT 

XT VJ X X VJ Vj XT XT XT X 


TGATGGCCAC 

X VJ XT X VJ VJ VJ V.JX1 Vj 


AGGTTAGGGT 

XT VJ VJ X X XT VJ VJ VJ X 


CTCTTCCTAA 

VJ X Vj X X Vj VJ X XT XT 


ATTGTATATT 

XT X X VJ X XT X XT X X 


9736 


GTAGAGAGGT 

VJ X XI VJ XI VJ Xl VJ Vj X 


GCAGAAGTGG 

VJ Vj XT VJ XT XI VJ X VJ VJ 


GTGGCAATAG 

VJ X VJ VJVJ XT Xi X Xi VJ 


GGGAAGTAGT 

VJ VJ VJ XT XT Vj X XT VJ X 


TTATAGTTTG 

X X XT X XT Vj X X X Vj 


ATCAAGTTAG 

XT X VJ XT XT VJ X X XT VJ 


9796 


GAGCCAGAGT 

VJITVjVJVjITVJXTVJ X 


TGTTGATAAA 

1U1I VJ XT X XT XT XT 


GAAGAAAGGT 

VJ XT XT Vj XT XT XI VJ VJ X 


GAAGAGTTAT 

VjXT XT VJ XT VJ X X XT X 


GAGTACTGAT 

VJ XT Vj X XI VJ X VJ XT X 


TGCAGAACTG 

X Vj VJXT VJXT XT VJ X VJ 


9856 


ATTGAGAAGT 

XT X X VJ XT VJ IT XT VJ X 


TGGAGATAAG 

1 VJ VJ XT VJ XT X XTXTVj 


GGGGTGACGT 

vj Vj Vj VJ x Vj XI Vj vj X 


GTGGGATGGA 

VJ X VJVJVJXT X VJ VJ Xl 


GAGTGTTTGA 

VJ XT VJ X VJ X X X VJ XT 


GGCATGTTTG 

VJVJVJXT 1 VJ 1 1 X VJ 


9916 

<J<J 1 u 


AAGGATGAAG 

IT IT VJ VJ XT X VJ XT XT VJ 


AAATGCTATT 

XT XT XT 1 VJVj lull 


TTAATTTTGG 

X X XT XT XXIX VJVJ 


AGGTTTGTGT 

XT VJ VJ X X X VJ X VJ X 


ATGAGTGGTT 

XT X w XT VJ X VJVJ X X 


AGGATCATGG 

XT VJ VJ Xi X VJ XT X VJ VJ 


9976 


GAATGTGTGG 

VJ XT XT X VJ X VJ 1 VJVJ 


TGCGATGAGG 

x vjvjvjxi x vj XT vj vj 


rri A A ATT A A 

VjVjXIXTXTXT X 1 XI XT 


GTGGAAAAGA 

VJ X VjVJXTXTXTXTVJXT 


TGTAGTGGTT 

XVJXXTVjXVJVJX X 


GGAGGATTAA 

VJ VJ XT VJ VJ XT X X XT XT 


10036 


CATGGAAGAA 

Vj XT X VJ VJ XT XT VJ XT XT 


CCTTAGGTGG 

vj vj x x xi vj vj i vj vj 


TGGGCACATG 

X VJ VJVjVjXT VJXT X VJ 


TTGTGATGGA 

X X VJ X VJ XT X VJ VJ Xi 


TGGTGGAAAA 

X VJVJ X VJ VJ XT XT Xi Xi 


TAGACATGCT 

x xi vj xi vj xi x vj vj x 


10096 


GCACTAACAG 

VJVJ XT VJ X XT XT VJ XT VJ 


GAAAAGTGCA 

VJ XT XT Xl XT VJ X VJVJ XT 


GGCAGCACTA 

vj vj vj xi vj vj xi vj x xi 


GCAGTTGGAT 

vj vj xi vj x x vj vj xt x 


AAGCTGGAAG 

XI XT VJ VJ X VJ VJXT XT VJ 


ATTATAGTTT 

XI X X 11 X XlVJ XXX 


10156 


CAAGTAATCT 

V/1111\J x 11 XI JL VJ X 


AACCATTTCT 

XT XT VJ VJ Xi X X X VJ X 


CACAAGGCCC 

VJ XT VJ X 1 XI VJ VJ VJ VJ VJ 


TATTCTGTGA 

X XT X X VJ 1 u 1 VJ 1 1 


CTGAAACATA 

VJ X VJIlllIlVJIl X XI 


CAAGAATCTG 

VJllIlVJllll X VJ X VJ 


10216 


CATTTGGCCT 

VJ IT X X X VJ VJ VJ VJ X 


TCTAAGGCAG 

X VJ X Xl XT VJ VJ VJ Xi VJ 


GGCCCAGCCA 

vj vj vj vj vj xt vj vjvjxt 


AGGAGACCAT 

XT VJ VJ XT VJ Xi Vj VJ Xi X 


ATTCAGGACA 

XT X X VJ XT VJ VJ XT VJ XT 


GAAATTCAAG 

VJX1X1X1 X X VJX1X1VJ 


10276 


ACTACTATGG 

Xl VJ 1. XTVJ X Xl X VJ VJ 


AACTGGAGTG 

XT XT W X VJVJ XT VJ X VJ 


CTTGGCAGGG 

VJ X X VJ VJ VJ Xi VJ VJ VJ 


AAGACAGAGT 

XT XT VJ XT VJ XT VJ XI VJ X 


CAAGGACTGC 

VJ XI XI VJ VJ X 1 \ J JL VJ VJ 


CAACTGAGCC 

VJXIUVJ X VJXIVJVJVJ 


10336 


AATACAGCAG 

1111 X ilUil VJ \Ji) VJ 


GCTTACACAG 

VJ VJ X X XT VJ XT VJ XT VJ 


GAACCCAGGG 

VJ 1 1 1 1 VJ \ ' VJ 11 \J VJ VJ 


CCTAGCCCTA 

VJVJ X XlVJ VJVJVJ X 11 


CAACAATTAT 

VJX1X1VJX111 X X MX X 


TGGGTCTATT 

X VJ VJ VJ X VJ X XI X X 


10396 


CACTGTAAGT 

VJ 11 VJ X VJ X 11 IT VJ X 


TTTAATTTCA 

XXX Xi li 1 X X VJXT 


GGCTCCACTG 

vj vj vj x vjvj xi vj x vj 


AAAGAGTAAG 

IT XT XTVJ XTVJ X 11 1 X VJ 


CTAAGATTCC 

VJ X 11 XlVJ 11 X XVJVJ 


TGGCACTTTC 

X VJ VJ VJX1 VJ XXX VJ 


10456 


TGTCTCTCTC 

X VJ X VJ X VJ X VJ X VJ 


ACAGTTGGCT 

Xi VJ 11 VJ X X VJ VJ VJ X 


CAGAAATGAG 

VJ 1 1 VJ 11 XI 1 1 X VJ 11 VJ 


AACTGGTCAG 

XI XI VJ X VJ VJ X VJXT VJ 


GCCAGGCATG 

VJ VJVJX1 VJ VJ VJ11 X VJ 


GTGGCTTACA 

VJ X VJ VJ VJ X X XI VJ i 1 


10516 


CCTGGAATCC 

VJ VJ 1 VJVJX1X1 X VJVJ 


CAGCACTTTG 

VJ XT VJ VJ XT VJ X X X VJ 


GGAGGCCGAA 

VJ VJ XI VJ VJ VJ VJVJ nil 


GTGGGAGGGT 

VJ X VJ VJVJ XI VJ VJ VJ X 


CACTTGAGGC 

VJX1VJ X X VJXIVJVJVJ 


CAGGAGTTCA 

VJXIVJVJXIVJ X X VJ XI 


10576 


GGACCAGCTT 


AGGCAACAAA 


GTGAGATACC 


CCCTGACCCC 


TTCTCTACAA 


AAATAAATTT 


10636 


TAAAAATTAG 


CCAAATGTGG 


TGGTGTATAC 


TTACAGTCCC 


AGCTACTCAG 


GAGGCTGAGG 


10696 


CAGGGGGATT 


GCTTGAGCCC 


AGGAATTCAA 


GGCTGCAGTG 


AGCTATGATT 


TCACCACTGC 


10756 


ACTTCTGGCT 


GGGCAACAGA 


GCGAGACCCT 


GTCTCAAAGC 


AAAAAGAAAA 


AGAAACTAGA 


10816 


ACTAGCCTAA 


GTTTGTGGGA 


GGAGGTCATC 


ATCGTCTTTA 


GCCGTGAATG 


GTTATTATAG 


10876 
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AGGACAGAAA TTGACATTAG CCCAAAAAGC TTGTGGTCTT TGCTGGAACT CTACTTAATC 10936 
TTGAGCAAAT GTGGACACCA CTCAATGGGA GAGGAGAGAA GTAAGCTGTT TGATGTATAG 10996 
GGGAAAACTA GAGGCCTGGA ACTGAATATG CATCCCATGA CAGGGAGAAT AGGAGATTCG 11056 
GAGTTAAGAA GGAGAGGAGG TCAGTACTGC TGTTCAGAGA TTTTTTTTAT GTAACTCTTG 11116 
AGAAGCAAAA CTACTTTTGT TCTGTTTGGT AATATACTTC AAAACAAACT TCATATATTC 11176 
AAATTGTTCA TGTCCTGAAA TAATTAGGTA ATGTTTTTTT CTCTATAG GAA ATG A AT 11233 

Glu Met Asn 
85 

CCT CCT GAT AAC ATC AAG GAT ACA AAA AGT GAC ATC ATA TTC TTT CAG 11281 
Pro Pro Asp Asn lie Lys Asp Thr Lys Ser Asp He lie Phe Phe Glu 

90 95 100 

AGA AGT GTC CCA GGA CAT GAT AAT AAG ATG CAA TTT GAA TCT TCA TCA 11329 
Arg Ser Val Pro Gly His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 

105 110 115 

TAC GAA GGA TAC TTT CTA GCT TGT GAA AAA GAG AGA GAC CTT TTT AAA 11377 
Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys 
120 125 130 135 

CTC ATT TTG AAA AAA GAG GAT GAA TTG GGG GAT AGA TCT ATA ATG TTC 11425 
Leu lie Leu Lys Lys Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe 

140 145 150 

ACT GTT CAA AAC GAA GAC TAGCTATTAA AATTTCATGC C 11464 
Thr Val Gin Asn Glu Asp 
155 
[0 0 8 2] 
: 18 

UnCD^ : 471 
SE^JCOM : 
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WiFlOMM : cDNA to «RNA 



#^^^t>t"fB-i- : mat peptide 
: 1. .471 

BE?'J 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 48 
Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val lie Arg Asn He Asn 
15 10 15 

GAC CAA GTT CTC TTC GTT GAC AAA AGA CAG CCT GTG TTC GAG GAT ATG 96 
Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 
20 25 30 

ACT GAT ATT GAT CAA AGT GCC AGT GAA CCC CAG ACC AGA CTG ATA ATA 144 
Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 
35 40 45 

TAC ATG TAC AAA GAC AGT GAA GTA AGA GGA CTG GCT GTG ACC CTC TCT 192 
Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
50 55 60 

GTG AAG GAT AGT AAA ATG TCT ACC CTC TCC TGT AAG AAC AAG ATC ATT 240 
Val Lys Asp Ser Lys Met Ser Thr Leu Ser Cys Lys Asn Lys He He 
65 70 75 80 

TCC TTT GAG GAA ATG GAT CCA CCT GAA AAT ATT GAT GAT ATA CAA AGT 288 
Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 
85 90 95 

GAT CTC ATA TTC TTT CAG AAA CGT GTT CCA GGA CAC AAC AAG ATG GAG 336 
Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 
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100 105 110 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT GCT TGC CAA AAG GAA 384 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 
115 120 125 

GAT GAT GCT TTC AAA CTC ATT CTG AAA AAA AAG GAT GAA AAT GGG GAT 432 
Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 
130 135 140 

AAA TCT GTA ATG TTC ACT CTC ACT AAC TTA CAT CAA AGT 471 
Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

[0 0 8 3] 

mm^ : i9 
mw&ti : io 

mmnm • k 

mm 

Asn Phe Gly Arg Leu His Cys Thr Thr 

1 5 

mi) 

lliDNA pKGFHH2©iI&gt@l?fe5o 
[02] 

ffiil^-DN A p C S H I G I F/MUT3 5 (DMt& Z^M^ & & . 

turn 

liiDNA p C S H I G I F/MUT4 2 ©«3t&;o*1-®-C*&5o 
[04] 

ffiMDNA p B GH u G F(Dm&*7jk-?ffiT*%>2> 0 

5 1 ffi|£4t¥ 10-3016074 
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[135] 

M!;tDNA pKGFMH 

KGFHH 2 c DN A 
I G I F/MUT 3 5 
I G I F/MU T 4 2 
HuIGIF 
KGFMH 2 c DN A 
5 S 

P t a c 

rrnBTlT2 
AmpR 

pBR322or i 

CMV 

I FN s s 



2 (Dm&z^i-m-vtb&v 

mWi I L-l 85:3 - F-TS c DN A 
L-l 8 fun - Ft^DNA 
I L-l 8£n - KfSDNA 
IL— 185:3 — Ft^MDNA 
I L-l 8 £r2- K^S c DN A 

5 S U ^!/-ARN Aitte^- 

t a c rfU*c — % 

V ^y-ARNAt^n>©K?H±f|!c 
a 2 b (Dtyifi-J]y^^^- F5:n- Ft-£fB#J 



5 2 
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[S3] 




Xho\ 2218 



[04] 



Hind III 
PCMV 




HulGIF 



2 
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3 
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mm: 



i 
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<ufcmm • mum m> 



Ef*ffA 
000155908 



i 



miiE#¥ 10-3016074 



#5p 9-055468 



¥f£ 9*£ 7^25 0 

9^^mm 55468-^- 

000155908 
700 

018953 



Jt-X U 73*#P, 3 0 6 5, l^^hUT-AU-K 

• 7-f >ryn^ 4 1, if - A — l/^-i — ■ it -7 • 

i/ a. 7 • V v K • 

V T&n. 3 0 6 5. ^^hU7-/N°U-K 



1 
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[ft*] ^mm 

mmxitmm] mdi&mih-fi^mzTg 7#2 5# 
[ft*] swj 
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